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lodine Promoted Synthesis of Pyrano[3,2-c]quinoline-4,5-diones

Zhou, Ting Wang, Daolin™* Qian, Jianhua  Zhao, Wei
(Key Laboratory of Synthesis & Application of Functional Compound, College of Chemistry and

Chemical Engineering, Bohai University, Jinzhou 121003)

Abstract An efficient method for the synthesis of pyrano[3,2-c]quinoline-4,5-dione derivatives via iodine promoted intra-
molecular cyclization of 1-methyl-3-cinnamoyl-4-hydroxyquinolin-2-one, synthesized from aldol condensation of
1-methyl-3-acetyl-4-hydroxyquinolin-2-one with aromatic aldehydes in the presence of pyridine and PEG-400 under ultra-
sound irradiation, has been described. This method offers the advantages of a green approach, easy work-up, mild conditions

and good yields.
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Scheme 1 Synthetic route

KT 3-PIREMEIL-4- 78 3 -2- IR R (3). 7EX—HF 7T
TAEH, BATHELE T IR AR IZ R B 1), K
I 10 mol%HINRIE 5 2.5%FF) PEG-400 = EL &3,
% AT LATE 2 h A 58 U(Entry 4), PR, 5067795
L. (Entries 1~3), BABEH, 4 HE 2 F4ELTI20
mol%INRIE S 5% PEG-400)f, Pt 2 HIA K
(Entry 5); 48 EtOH /£ N R BIE RS, 2 h )5, 3a HIIK
N 53% (Entry 6); JG PEG-400 2 51 3a WKL #E T
W (Entry 7). #E—35F8] PEG-400 £ Aldol 454 /N
(1A R,

76 M R Al B, FAT AL £ BLUR BE (10 mol%) 5
PEG-400 (2.5 mol%){F % N i ip Rl A0 7, 768 A
WAHBI T, T 80 CHARL 3-TAIEERE I -4-F2 FE-2- b i,
S SERB TR 2.

1.2 MEIEF[3,2-c]EEmk-4,5- — B STE IR & AL

10 ¥ B fe oA O R ALY 1) A R 72 R H

I/DMSO 1k F& —Fl #E 1 & B 1Y, AT S4fiE
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BT 1- PP -3 PR P i -4- 2 k-2 KR 2 £k S 1)
WA BPERE. AR LL 1-F IR -3- U RERE 3L -4- 8 501
WK TR (3a) A SBLJER A, 3 B G AL AR
LIPS R SRR, 5 RLER 3. SERR R ILAE 100 C
T EARMMEATI S 50, 1Z &N ERET (Entry 1); 76
L A74E T 8 AT PLBCA IR 384T (Entries 2~6). i,
T 28 15 mol%I (Entry 4), HFrr=#CR ik 2]
84%. M AL & (20 mol%) Bk T & S B IR
(110 C), Pl A 19 2435 (Entries 5, 6). HIX,
B 5 NN-— 5 R (DMF) 1 HOAC A [N ¥ 771 1)
L% (Entries 7, 8), &I = F 3 EA(DMSO)E N 7I%L
BB, PTREVR T R4 09 7 1 BE DA R 59 A AR
FAUOL DR $% LA DMSO R B i A 15
mol%1E 1% e B AR AL 2% 1

16 LA B [ B 264, X g [ 3,2-c ] HE Ik -4, 5-
ZERZEATAEN (@G BT R SR (R 4).
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Fe-2-WEMKER 2K AL S 7E L/DMSO 1k R, R B
(S TGP, AT DA SEIRER AL M2K38 E& A it T
HURIE (U Me, OMe, OH) (Entries 2~8), FILH K1
Fiky 328 428 1 R 7 D UAT (82~ 88%); A W L T BIUAR 2 (T
Cl, F)if (Entries 9, 10), 733 R 475 (78%, 75%). 7
Hh, ZeIRTT R . AOREEE FIYEWY -2- S (Entries 11, 12)
B T2 R N AR A5 B IR (T0%, 72%).
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Table 1 Optimization of reaction conditions on the synthesis of 1-methyl-3-cinnamoyl-4-hydroxyquinoline-2-one (3a) *

Me CHO e
N.__O N.__O
Ol - O — L O
OH O 2a OH O
1 3a
Entry Catalyst Solvent Conditions Time’/h Yield/%

1 L-Proline (30 mol%) EtOH 80 C 72 25M16al
2 Piperidine BuOH Reflux 6 3glict]
3 Al,O3 BuOH Ultrasonic irradiation, 60 ‘C 1.5 g3L1evl
4 Piperidine (10 mol%)/PEG-400 (2.5 mol%) H,O Ultrasonic irradiation, 80°C 2 85
5 Piperidine (20 mol%)/PEG-400 (5 mol%) H,O Ultrasonic irradiation, 80 ‘C 2 86
6 Piperidine (10 mol%)/PEG-400 (2.5 mol%) EtOH Ultrasonic irradiation, 80 ‘C 2 53
7 Piperidine (10 mol%) H,0 Ultrasonic irradiation, 80 ‘C 2 67

“Reaction conditions: 1-methyl-3-acetyl-4-hydroxyquinoline-2-one (1, 1 mmol), solvent (10 mL); * Reaction progress was monitored by TLC.  Isolated yield.
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R2 AEY 3 RS ] =2
Table 2 Reaction times and yields of the products 3¢

I\Ille I\Ille
N0 ArCHO (2) N.©
[::I;f;f%rCHa H,O/PEG-400 % A
OH O ultrasonic wave OH O
1 3
Entry Ar Product3 Time’h Yield/%
1 Ph 3a 2 85
2 4-MeC¢H, 3b 3 83
3 2-MeOCgH,4 3c 3 79
4 3-MeOCgH,4 3d 3 87
5 4-MeOC¢H, 3e 2 85
6 2,4-(MeO),CeHs 3f 2 80
7 3,4-(MeO),CeHs 3g 1.5 86
8  2,4,5-(MeO);CeH, 3h 1.5 82
9 4-CIC¢Hy 3i 3 80
10 2-FCg¢H, 3j 3 75
11 2-Furyl 3k 3 77
12 2-Thienyl 31 3 75

“ Reaction conditions: 1-methyl-3-acetyl-4-hydroxyquinoline-2-one (1, 10.0
mmol), H,O (10 mL), aldehyde (2, 12.0 mmol), pyridine (1.0 mmol), PEG-400
(100 mg), 80 °C;® Reaction progress was monitored by TLC. ¢ Isolated yield.

K3 MWEIF[3,2-c]EME-4,5- - (da) A A& LERODRAL @
Table 3 Optimization of reaction conditions on the synthesis of
pyrano[3,2-c]quinoline-4,5-dione (4a)

Me
SOUUE
Z X
OH O
3a
Entry I/mol% Solvent  Time’”h  Yield/%
1 0 DMSO 24 0
2 5 DMSO 24 38
3 10 DMSO 16 73
4 15 DMSO 10 84
5 20 DMSO 9 82
6 15 DMSO 9 80
7 15 DMF 18 67
8 15 HOAc 8 54

“Reaction conditions: 1-methyl-3-cinnamoyl-4-hydroxyquinoline-2-one (3a, 1
mmol), solvent (10 mL), 100 °C; ® Reaction progress was monitored by TLC.
¢ Isolated yield. ¢ The starting materials were recovered.
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HI AT BEHLER U0 T (Scheme 2): &40 1-F 3E-3- AR -4-
R4 B 48 ) J 5
Table 4 Reaction times and yields of the products 4

Entry Ar Product4 Time/h Yield/%
1 Ph 4a 7 84
2 4-MeC¢Hy 4b 6 86
3 2-MeOC¢H4 4c 8 82
4 3-MeOCgH,4 4d 6 85
5 4-MeOC¢H4 4e 5 87
6  24-(MeO),CeH, 4f 7 85
7 3,4-(MeO),CeH, 4g 5 88
8 2,4,5-(MeO);C¢H, 4h 6 85
9 4-CIC¢H, 4i 10 78
10 2-FC¢Hy4 4j 12 75
11 2-Furyl 4k 9 70
12 2-Thienyl 41 8 72

FRHE 2-WEORER(3)TE S TR AR R, i s/ M AF
FIWACEREL A, B WIS 71 NSRBI BG4
B, WG4 F AR — 5T HI 385 4= 4: L
FH[3,2-c]WEMk-4,5- T (4).

B2 ML

Scheme 2 Reation mechanism
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Z AR FE[3,2-c]EMK-4,5- —BH2RAL &9, s R g
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3 SCIEES
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A3 YeeE T E, KBr JE F; MS SR ZAB-HS i i (X
M5E; JCE M Vario EL JE & TIN5, 48 75 i
AN 40 kHz F1250 W % H Zh 8 (1) KQ-250B = H =
TR TR AT A, 1-F -3 2 -4
2 F -2 - IR (1) 42 JE SRR [20] 7 751 4%
3.2 ZLWAHE
3.2.1  1-F A -3-PAEBL K 4- 2 K 25k ER(3) 49 ) &

B BOPE TE AR, K -84
P 5 -4-F2 -2 (1) (2.17 g, 10.0 mmol). WRIE(8S
mg, 1.0 mmol). J5&M(2) (12.0 mmol). 7K(20 mL)Fl
PEG-400 (100 mg), 7£ 80 C &M 1.5~3 h, HEEKZ
MHR(TLC) e f5 e . N 45 5, A2, i3, Ko
B 25 &0, 133070 3. 72 3a~31 IEL a5
JEREE R AT

1-FF -3 RVRE I 2 -4- 2 JE -2 WA IRkl (3a): 25 (AL ETIR
gk, mop. 155~157 CCCHERE"™ 148~150 C); 'H
NMR (CDCl;, 400 MHz) : 3.65 (s, 3H, OCH3), 7.25~
731 (m, 1H), 7.38~7.40 (m, 3H), 7.66~7.71 (m, 3H),
7.95 (d, J=8.0 Hz, 1H), 8.24 (d, J=8.0 Hz, 1H), 8.68 (d,
J=8.0 Hz, 1H); “C NMR (CDCl;, 100 MHz) J: 29.2,
1142, 116.0, 122.1, 125.2, 126.2, 128.8, 129.4, 130.7,
134.9, 135.1, 141.6, 145.1, 161.6, 176.8, 176.9, 194.4; IR
(KBr) v: 3231 (OH), 1654 (C=0), 1577 (C=0) cm .
Anal. calcd for C19H;sNOs: C 74.74, H 4.95, N 4.59; found
C74.89,H4.97, N 4.61.

1- FH 38 -3-(4- Y DA e Tt ik )-4- 32 3 -2- W AR Bl (3 )
B AOER B R, mp. 170~172 CCCRRE! 166~
168 °C); "H NMR (CDCls, 400 MHz) 6: 2.37 (s, 3H, CH;),
3.66 (s, 3H, NCH3), 7.18~7.30 (m, 4H), .60 (d, J=7.6
Hz, 2H), 7.67 (dd, J=17.6, 8.4 Hz, 1H), 8.14 (d, J=15.6
Hz, 1H), 8.23 (d, J=8.0 Hz, 1H), 8.82 (d, J=15.6 Hz,
1H); “C NMR (CDCl;, 100 MHz) J: 19.3, 26.1, 103.2,
111.8, 113.8, 119.7, 121.7, 123.8, 126.7, 127.3, 130.1,
132.6, 138.9, 139.3, 143.0, 159.4, 173.9, 191.8; IR (KBr)
v: 3236 (OH), 1658 (C=0), 1594 (C=0) cm '. Anal
caled for C,0)H;sNO5: C 75.22, H 5.37, N 4.39; found C
75.37,H5.36, N 4.41.

1-FA 3 3-(2- FR A 2 TR RE I 22 ) -4 - 2 22 - 2- R IR B (B )
HOAIR A, mp. 162~163 °C; "H NMR (CDCls, 400
MHz) 6: 3.65 (s, 3H, NCH3), 3.90 (s, 3H, OCH;), 6.89~
6.98 (m, 2H), 7.22~7.27 (m, 2H), 7.36 (t, J=7.6 Hz, 1H),
7.66 (dd, J=17.8, 8.0 Hz, 1H), 7.80 (d, J=8.0 Hz, 1H),
8.24 (d, J=8.0 Hz, 1H), 8.57 (d, J=15.6, Hz, 1H), 8.86
(d, J=15.6 Hz, 1H); *C NMR (CDCls, 100 MHz) § : 29.2,
55.5, 105.6, 111.4, 114.3, 116.2, 120.7, 122.0, 124.1,
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1249, 126.3, 128.7, 132.1, 134.8, 140.1. 141.6, 158.7,
161.8, 176.4, 194.5; IR (KBr) v: 3230 (OH), 1652 (C=0),
1589 (C=0) cm . Anal. caled for Cy,0H{7/NO4: C 71.63, H
5.11, N 4.18; found C 71.78, H 5.10, N 4.19.

1- FH I -3-(3- T 4 Bk A e Tt ik )-4- 2 i -2- 2 pf ]
(3d): B AR K. mp. 139~141 C; 'H NMR
(CDCls, 400 MHz) &: 3.66 (s, 3H, NCH3), 3.85 (s, 3H,
OCH,), 6.94 (d, J=7.6 Hz, 1H), 7.20~7.31 (m, 5H), 7.68
(t, J=7.6 Hz, 1H), 7.92 (d, J=15.6 Hz, 1H), 8.24 (d, J=
7.6 Hz, 1H), 8.65 (d, J=15.6 Hz, 1H); °*C NMR (CDCl,
100 MHz) &: 29.2, 55.4, 105.6, 113.8, 114.3, 116.1, 116.7,
121.7, 122.1, 125.5, 126.3, 129.8, 134.9, 136.5, 141.7,
145.0, 159.8, 161.8, 176.2, 194.4; IR (KBr) v: 3234 (OH),
1659 (C=0), 1582 (C=0) cm . Anal. calcd for CyoH-
NO4: C 71.63, H 5.11, N 4.18; found C 71.75, H 5.12, N
4.20.

1- FF -3 (4- PP AR R AR I R ) -4- 0 DR -2- R TR B (B e):
B AR AR, mp. 171~173 CCCih ! 170~
172 ‘C); '"H NMR (CDCl;, 400 MHz) 6: 3.71 (s, 3H,
NCHj3), 3.92 (s, 3H, OCH), 7.05 (d, J=8.4 Hz, 1H), 7.14
(t, J=7.6, 8.0 Hz, 1H), 7.32~7.41 (m, 4H), 7.50 (d, J=
7.6, 8.0 Hz, 1H), 7.72 (d, J=17.6, 8.0 Hz, 1H), 7.76 (d, J=
15.6 Hz, 1H), 8.24 (d, J=15.6 Hz, 1H); >*C NMR (CDCls,
100 MHz) &: 27.4, 53.6, 112.3, 112.5, 114.5, 120.2, 120.8,
124.4, 126.2, 127.5, 129.1, 132.9, 139.7, 143.5, 160.0,
160.1, 174.5, 192.2; IR (KBr) v: 3235 (OH), 1659 (C=0),
1586 (C=0) cm . Anal. caled for Cy,0H{7/NO4: C 71.63, H
5.11, N 4.18; Found C 71.74, H 5.13, N 4.20.

1- F 3L -3-(2,4- — F 48 Ik PRI ARE 5 35t ) -4- 32 -2 - TR
(3f): AR mp. 191~193 COCHRE! 187~
189 C); '"H NMR (CDCl;, 400 MHz) 6: 3.66 (s, 3H,
NCHj3), 3.84 (s, 3H, OCHj), 3.89 (s, 3H, OCHs), 6.43 (s,
1H), 6.50 (d, J=8.4 Hz, 1H), 7.22~7.29 (m, 2H), 7.65 (t,
J=17.6 Hz, 1H), 7.76 (d, J=8.4 Hz, 1H), 8.23 (d, J=8.0
Hz, 1H), 8.37 (d, J=15.6 Hz, 1H), 8.61 (d, J=15.6 Hz,
1H); *C NMR (CDCLs, 100 MHz) 8: 27.3, 53.7, 96.2, 96.3,
103.7, 112.3, 114.6, 115.6, 120.1, 120.2, 124.4, 128.6,
132.7, 138.7, 139.2, 158.7, 160.1, 161.7, 174.7, 192.3; IR
(KBr) v: 3235 (OH), 1656 (C=0), 1594 (C=0) cm .
Anal. calcd for C,;H;oNOs: C 69.03, H 5.24, N 3.83; found
C 69.16, H 5.25, N 3.85.

1-F 2343, 4- = F A 26 PR A I ) -4 - 8 - 2 - I
(3g): AR A, mp. 194~196 C; 'H NMR
(CDCls, 400 MHz) &: 3.66 (s, 3H, NCH3), 3.91 (s, 3H,
OCH,), 3.95 (s, 3H, OCH;), 6.86 (d, J=7.6 Hz, 1H),

http://sioc-journal.cn/ 1551
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7.22~7.30 (m, 4H), 7.67 (dd, J=7.6, 8.0 Hz, 1H), 7.94 (d,
J=15.6 Hz, 1H), 8.23 (d, J=8.4 Hz, 1H), 8.56 (d, J=15.6
Hz, 1H); *C NMR (CDCls, 100 MHz) 6: 29.2, 55.9, 105.4,
110.5, 110.9, 114.2, 116.3, 122.1, 122.7, 124.0, 126.2,
138.3, 134.8, 141.6, 145.7, 149.1, 151.6, 161.9, 176.4,
193.9; IR (KBr) v: 3230 (OH), 1652 (C=0), 1589 (C=0)
cm . Anal. caled for C,;H;oNOs: C 69.03, H 5.24, N 3.83;
found C 69.14, H 5.23, N 3.85.

1-F L -3-(2,4,5- = HH A 25 DAY A I 6 )-4- 8 -2 - W Tk
fiil (3h): AR SR, mp. 223~224 C; 'H NMR
(CDCls, 400 MHz) d: 3.65 (s, 3H, NCH3), 3.90 (s, 3H,
OCH,), 3.91 (s, 3H, OCHj3), 3.93 (s, 3H, OCHj3), 6.48 (s,
1H), 7.22~7.29 (m, 3H), 7.66 (dd, J=7.2, 7.6 Hz, 1H),
8.23 (d, J=7.6 Hz, H), 8.42 (d, J=15.6 Hz, 1H), 8.56 (d,
J=15.6 Hz, 1H); °*C NMR (CDCl;, 100 MHz) §: 26.9,
53.6, 54.1, 54.2, 94.1, 103.1, 108.3, 111.2, 113.6, 114.3,
119.5, 119.6, 123.8, 132.3, 138.6, 139.3, 140.9, 150.7,
152.6, 159.6, 174.2, 191.6; IR (KBr) v: 3227 (OH), 1646
(C=0), 1589(C=0) cm". Anal. calcd for C5,H5NOg: C
66.83, H 5.35, N 3.54; found C 66.96, H 5.36, N 3.53.

1-H 2 -3-(4- G R 19 3 )-4- 2 2L -2- W IR Bl (3i): 7%
R K. mp. 186~188 °C (SCHRE U™ 182~
184 ‘C). 'H NMR (CDCls, 400 MHz) &: 3.64 (s, 3H,
NCH3), 7.22~7.37 (m, 4H), 7.61 (d, J=8.4 Hz, 2H), 7.67
(dd, J=17.6, 8.0 Hz, 1H), 7.86 (d, J=15.6 Hz, 1H), 8.22
(d, J=7.6 Hz, 1H), 8.63 (d, J=15.6 Hz, 1H); *C NMR
(CDCls, 100 MHz) §: 29.2, 105.6, 114.3, 115.9, 122.1,
125.7, 126.2, 129.7, 130.8, 133.7, 134.9, 136.5, 141.6,
143.3, 161.7, 176.7, 194.1; IR (KBr) v: 3234 (OH), 1647
(C=0), 1583 (C=0) cm . Anal. calcd for C;oH4CINO;:
C 67.16, H4.15, N 4.12; found C 67.23, H 4.16, N 4.10.

1- FF -3 (2- 35 PR R T 32 )-4- ¥ 3 -2 - W AR R (3j): 75
AR A, mp. 223~224 C; 'H NMR (CDCls, 400
MHz) d: 3.71 (3H, NCH3, s), 7.13~7.17 (m, 2H), 7.21~
7.42 (m, 3H), 7.74 (t, J=7.6 Hz, 1H), 7.85 (t, J=6.8 Hz,
1H), 8.17 (d, J=8.0 Hz, 1H), 8.29 (d, J=7.6 Hz, 1H), 8.76
(d, J=15.6 Hz, 1H); *C NMR (CDCl;, 100 MHz) ¢: 27.4,
112.4, 114.0, 114.4, 120.3, 121.4, 122.5, 124.4, 125.4,
127.2, 130.2, 133.2, 134.8, 139.9, 158.6, 159.9, 161.1,
174.3, 192.5; IR (KBr) v: 3233 (OH), 1668 (C=0), 1580
(C=0) cm ! Anal. caled for CoH4,FNO;: C 70.58, H
4.36,N 4.33; found C 70.75, H 4.38, N 4.34.

1- FFY -3 -(3-(2- P R 2 ) A A T ik )-4- 32 T -2 - e R ]
(3Kk): AR K. mp. 168~ 170 C (3 ik {f 16
160~162 °C); '"H NMR (CDCls, 400 MHz) d: 3.65 (s, 3H,

1552 http://sioc-journal.cn/
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NCHa), 6.50 (s, 1H), 6.75 (d, J=2.8 Hz, 1H), 7.22~7.29
(m, 2H), 7.54~7.55 (m, 1H), 7.65~7.73 (m, 2H), 8.22 (d,
J=8.0 Hz, 1H), 8.51 (d, J=15.6 Hz, 1H); “C NMR
(CDCl;, 100 MHz) d: 29.2, 112.3, 112.7, 114.2, 116.1,
116.6, 122.5, 122.7, 126.3, 130.9, 134.8, 141.3, 145.5,
152.1, 161.7, 176.1, 193.7; IR (KBr) v: 3231 (OH), 1656
(C=0), 1582(C=0) cm . Anal. caled for C;;H;;NO,: C
69.15, H 4.44, N 4.74; found C 69.26, H 4.45, N 4.73.

1- P -3 (3-(2- W8 Wy ik ) 0 T T % )-4- 4 i -2 e Mk
@1): EOEIREE. mp. 211~212 °C; 'TH NMR (CDCl,
400 MHz) 6: 3.66 (s, 3H, NCHj3), 7.08 (d, J=7.6, 8.4 Hz,
1H), 7.27~7.40 (m, 2H), 7.44~7.45 (m, 2H), 7.68 (dd,
J=1.6, 8.0 Hz, 1H), 8.10 (d, J=15.6 Hz, 1H), 8.23 (d, J=
8.0 Hz, 1H), 8.51 (d, J=15.6 Hz, 1H); *C NMR (CDCl;,
100 MHz) d: 29.2, 105.4, 114.2, 116.2, 122.1, 123.8, 126.2,
128.3, 129.1, 132.3, 1349, 137.7, 141.0, 141.7, 161.8,
176.2, 197.6; IR (KBr) v: 3226 (OH), 1650 (C=0), 1584
(C=0) cm '. Anal. caled for C;H;3sNOsS: C 65.58, H
4.21,N 4.50; found C 65.74, H 4.22, N 4.52.

3.2.2 s H[3,2-c]EHh-4,5- —ER(4) 89 Ak

B — D B B (38.00 mg, 0.15 mmol) i
B 1-H I3 PRI JE-4- 52 FE-2- W R (3) (1.00 mmol)
) DMSO (10 mL)¥& 7, 100 C R <M 5~12 h (TLC
EREEATI). TSR, B S NTR A P N K 1 (50
mL), i, KEEE, TR, AKCRREL &, B3 iz
WEY 4. 771 da~41 YIS A B 5005 24 an
T

1- F 2 -2- 2 Ik -6 FHY T WLk i I [3,2-] W8 Wk -4, 5- — i
(4a): AR BAK. mp. 239~241 C; 'H NMR
(CDCls, 400 MHz) 6: 3.71 (s, 3H, NCH3), 6.88 (s, 1H),
7.34~7.38 (m, 2H), 7.41~7.43 (m, 3H), 7.76 (t, J=6.6
Hz, 1H), 7.86~7.87 (m, 2H), 8.25 (d, J=6.8 Hz, 1H); "*C
NMR (CDCl;, 100 MHz) 6: 27.6, 109.1, 110.9, 111.0,
111.3, 112.9, 120.0, 122.3, 124.1, 127.5, 128.8, 130.6,
132.4, 138.9, 159.1, 160.1, 174.2; IR (KBr) v: 1756 (C=
0), 1639 (C=0) cm '. Anal. caled for C;oH;3NO;: C
75.24, H 4.32, N 4.62; found C 75.35, H 4.34, N 4.61.

1- FH -2 (4 HR 5 2 56 )-6- HF 5k M R 5 3,2 2 M -
4,5- i (4b): ¥ EER SR, mp. 263~265 C; 'H
NMR (CDCls, 400 MHz) : 2.44 (s, 3H, CH3), 3.71 (s, 1H,
NCH3), 6.84 (s, 1H), 7.32~7.40 (m, 4H), 7.71~7.76 (m,
3H), 8.24 (d, J=8.0 Hz, 1H); °C NMR (CDCl;, 100 MHz)
d: 19.2, 27.0, 107.6, 109.2, 109.6, 110.8, 112.4, 120.2,
121.8, 123.5, 125.4, 127.7, 131.8, 138.4, 140.3, 158.9,
159.5, 173.8; IR (KBr) v: 1759 (C=0), 1632 (C=0)
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cm . Anal. caled for CyoH;sNOs: C 75.70, H 4.76, N 4.41;
found C 75.85, H 4.77, N 4.40.

1-FH 22 (2- AR IR 5 ) -6- FFY SR ML g - [ 3,2 WA M-
4,5- i (4c): LR A, mp. 253~255 C; 'H
NMR (CDCls, 400 MHz) 6: 3.71 (s, 3H, NCH3), 3.92 (s,
1H, OCH3), 7.05 (d, J=8.4 Hz, 1H), 7.13 (t, J=7.6 Hz,
1H), 7.23 (s, 1H), 7.32~7.41 (m, 2H), 7.50 (t, J=7.6 Hz,
1H), 7.72 (dd, J=7.6, 7.8 Hz, 1H), 7.88 (d, J=7.6 Hz,
1H), 8.21 (d, J=8.0 Hz, 1H); C NMR (CDCl;, 100 MHz)
5 27.6, 53.9, 109.4, 110.1, 111.5, 112.9, 115.4, 117.5,
119.1, 120.7, 122.4, 126.9, 131.1, 132.3, 138.9, 156.3,
156.8, 156.9, 160.3, 174.9; IR (KBr) v: 1762 (C=0), 1636
(C=0) cm . Anal. caled for C,0H sNO5: C 72.06, H 4.54,
N 4.20; found C 72.17, H 4.56, N 4.21.

1-FH 22 (3- AR IR 5 )-6- FFY ML g - [ 3,2 WA M-
4,5- i (4d): FOEOR K. mp. 240~242 C; 'H
NMR (CDCls, 400 MHz) 6: 3.72 (s, 3H, NCH3), 3.89 (s,
3H, OCHs), 6.89 (s, 1H), 7.09 (s, 1H), 7.35~7.47 (m, 4H),
7.45 (d, J=8.0 Hz, 2H), 8.25 (d, J=8.0 Hz, 1H); "*C
NMR (CDCly, 100 MHz) &: 27.6, 53.7, 109.7, 109.9,
111.1, 111.4, 112.9, 115.3, 116.5, 120.7, 122.3, 128.6,
130.2, 132.4, 139.0, 156.7, 158.3, 158.9, 160.1, 174.2; IR
(KBr) v: 1760 (C=0), 1633 (C=0) cm . Anal. calcd for
CyoHsNO;: C 72.06, H 4.54, N 4.20; found C 72.15, H
4.56,N 4.21.

1-F 22 (4- F AR JE SR 5 ) -6- FF ML g 5 [ 3,2 M ik -
4,5- i (4e): FOEIRSA. mp. 263~265 C; 'H
NMR (CDCls, 400 MHz) d: 3.75 (s, 3H, CH3), 3.91 (s, 3H,
OCHs), 6.80 (s, 1H), 7.05 (d, J=8.8 Hz, 2H), 7.30~7.42
(m, 2H), 7.75 (t, J=7.6 Hz, 1H), 7.83 (d, J=8.8 Hz, 2H),
8.26 (d, J=8.0 Hz, 1H); °C NMR (CDCl;, 100 MHz) o:
29.3,55.5, 111.0, 111.1, 111.5, 113.2, 114.6, 122.4, 122.8,
124.1, 127.5, 134.0, 140.7, 158.5, 160.9, 161.7, 162.4,
175.9; IR (KBr) v: 1765 (C=0), 1639 (C=0) cm'. Anal.
calcd for C,0HsNO;: C 72.06, H 4.54, N 4.20; found C
72.19, H 4.56, N 4.19.

1-H JE-2-(2,4- — WA B DR R )-6- FFBEILE g I (3,2-¢]
WEIR-4,5- - (4f): 5 AR K. mop. 268~269 C; 'H
NMR (CDCls, 400 MHz) 6: 3.70 (s, 3H, NCH3), 3.88 (s,
3H, OCHj), 3.89 (s, 3H, OCHj3), 6.52 (s, 1H), 6.64 (d, J=
8.4 Hz, 1H), 7.16 (s, 1H), 7.30~7.38 (m, 2H), 7.70 (dd,
J=17.4, 8.0 Hz, 1H), 7.83 (d, J=8.4 Hz, 1H), 8.18 (d, J=
8.0 Hz, 1H); C NMR (CDCl;, 100 MHz) J: 27.4, 53.8,
97.1, 103.6, 109.6, 110.5, 111.7, 112.7, 114.2, 120.5,
122.3, 127.9, 131.9, 138.8, 156.5, 156.6, 157.8, 159.9,
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161.5, 174.8; IR (KBr) v: 1768 (C=0), 1635 (C=0)
cm” L. Anal. caled for C,;H;NOs: C 69.41, H 4.72, N 3.85;
found C 69.56, H 4.73, N 3.84.

1- 1 2E-2-(3,4- = F A B R R )-6- L L I (3,2 ]
WK -4,5- — i (4g): ¥ AR K. mp.>300 C; 'H
NMR (CDCls, 400 MHz) 6: 3.72 (s, 3H, NCH;), 3.94 (s,
3H, OCHjy), 3.96 (s, 3H, OCH3), 6.84 (s, 1H), 7.01 (d, J=
8.4 Hz, 1H), 7.27 (s, 1H), 7.37~7.42 (m, 2H), 7.55 (d, J=
7.6 Hz, 1H), 7.75 (d, J=7.6 Hz, 1H), 8.23 (d, J=7.2 Hz,
1H); “C NMR (CDCl;, 100 MHz) &: 29.4, 56.0, 56.1,
108.3, 109.9, 111.2, 111.4, 111.6, 113.2, 114.7, 119.5,
122.5, 122.9, 124.0, 134.6, 140.7, 149.4, 152.8, 160.8,
161.7, 176.6; IR (KBr) v: 1767 (C=0), 1634 (C=0)
cm” L. Anal. caled for C,;H;NOs: C 69.41, H 4.72, N 3.85;
found C 69.55, H 4.74, N 3.86.

1- 3 -2-(2,4,5- = 4 2k 0K L )-6- Yk ik g 3
[3,2-c]WEMk-4,5- [ (4h): 35 EER SR, mp.>300°C;
'H NMR (CDCls, 400 MHz) &: 3.72 (s, 3H, NCH3), 3.89
(s, 3H, OCHs), 3.94 (s, 3H, OCH3), 3.98 (s, 3H, OCHj,),
6.59 (s, 1H), 7.23 (s, 1H), 7.35 (s, 1H), 7.37~7.43 (m,
2H), 7.73 (t, J=17.6 Hz, 1H), 8.18 (d, J=8.0 Hz, 1H); "°C
NMR (CDCls, 100 MHz) d: 29.5, 56.2, 56.4, 56.7, 96.9,
109.9, 110.5, 111.2, 113.2, 113.3, 114.9, 122.5, 122.7,
123.9, 134.3, 140.8, 143.1, 153.4, 154.5, 159.6, 161.8,
176.8; IR (KBr) v: 1771 (C=0), 1635 (C=0) cm"'. Anal.
caled for C5H;oNOg: C 67.17, H 4.87, N 3.56; found C
67.25, H 4.88, N 3.55.

1- F -2 -(4- S 2K 3 )-6- FF R ILE I - 3,2-c ] W Mk -4, 5-
T (4i): B EEIR B K. mp.>300 C; '"H NMR
(CDClLs, 400 MHz) d: 3.72 (s, 3H, NCH3), 6.86 (s, 1H),
7.36~7.43 (m, 2H), 7.53 (d, J=8.0 Hz, 2H), 7.74~7.77
(m, 1H), 7.81 (d, J=8.0 Hz, 2H), 8.24 (d, J=7.8 Hz, 1H);
C NMR (CDCl;, 100 MHz) §: 27.6, 109.9, 111.0, 111.2,
112.9, 120.7, 122.2, 125.4, 127.4, 127.8, 132.5, 136.4,
139.0, 156.5, 158.1, 160.1, 173.9; IR (KBr) v: 1768 (C=
0), 1637 (C=0) cm . Anal. caled for C;oH;,CINOs: C
67.56, H 3.58, N 4.15; found C 67.68, H 3.60, N 4.16.

1- P -2-(2- U 3k )-6- T R MLt PR JF [3,2-¢ ] HE -4, 5-
W (4)): FEOEHIRGE. mp. 216~218 C; 'H NMR
(CDClLs, 400 MHz) d: 3.71 (s, 3H, NCH3), 6.98 (s, 1H),
7.23~7.340 (m, 4H), 7.51~7.54 (m, 1H), 7.73 (dd, J=
7.6, 8.0 Hz, 1H), 7.86 (dd, J=7.2, 7.6 Hz, 1H), 8.21 (d,
J=8.0 Hz, 1H); *C NMR (CDCl;, 100 MHz) &: 29.4,
111.6, 113.7, 114.8, 117.1, 119.2, 122.6, 124.2, 124.9,
128.6, 133.3, 134.3, 140.7, 156.9, 158.5, 159.7, 161.6,
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162.1, 175.8. IR (KBr) v: 1764 (C=0), 1644 (C=0)
cm ! Anal. caled for CoH,FNO;: C 71.02, H 3.76, N
4.36; found C 71.17, H3.75, N 4.37.

1- -2 (P MR -2- 355 )-6- FF S ML (3,2 ] e k-4, 5-
Ul (4k): B AR B AL mp.>300 C; 'H NMR
(CDCls, 400 MHz) 6: 3.71 (s, 3H, NCH3), 6.63~6.64 (m,
1H), 6.78 (s, 1H), 7.14~7.17 (m, 1H), 7.33~7.41 (m,
2H), 7.64~7.65 (m, 1H), 7.74 (t, J=7.6 Hz, 1H), 8.19 (d,
J=7.6 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6: 29.5,
110.0, 110.2, 111.7, 112.5, 112.9, 113.0, 114.7, 122.5,
124.0, 134.3, 140.8, 145.1, 146.1, 153.0, 161.5, 175.4; IR
(KBr) v: 1761 (C=0), 1635 (C=0) cm . Anal. calcd for
C7H;)NO,4: C 69.62, H 3.78, N 4.78; found C 69.76, H
3.79,N 4.77.

1-FH 30— (Mg -2- 35 )-6- FF ML g - [3,2-¢ | A k-4, 5-
TEA (4D): AR S K. mp.>300 'C; 'H NMR
(CDCls, 400 MHz) 6: 3.71 (s, 3H, NCH3), 6.76 (s, 1H),
7.20~7.23 (m, 1H), 7.34~7.40 (m, 2H), 7.59 (d, J=7.6
Hz, 1H), 7.68~7.75 (m, 2H), 8.22 (d, J=8.0 Hz, 1H); "*C
NMR (CDCl;, 100 MHz) &: 27.5, 109.1, 109.8, 111.1,
112.8, 120.7, 1222, 126.3, 126.9, 128.5, 131.9, 132.4,
138.9, 154.8, 156.5, 159.6, 173.6; IR (KBr) v: 1764 (C=
0), 1637 (C=0) cm™". Anal. caled for C;;H;;NOsS: C
66.01, H 3.58, N 4.53; found C 66.12, H 3.59, N 4.53.

%5 Bh#1 %} (Supporting Information) & =¥ 'H
NMR 1 °C NMR 3. X S0 n] B4 3 AT P93l
(http://sioc-journal.cn/) I N %K.
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