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Three-Component Synthesis of Oxazolo[3,4-b]quinoline Derivatives

Tong, Guangjin” Fan, Wei* Jiang, Bo™*
(“ School of Chemistry and Chemical Engineering, Jiangsu Normal University, Xuzhou 221116)
(¢ Pharmaceutical Technology, Jiangsu Provincial Xuzhou Pharmaceutical Vocational College, Xuzhou 221116)

Abstract A series of oxazolo[3,4-b]quinoline derivatives were regioselectively synthesized by the three component reaction
of acridin-1,2-dione derivatives with aldehydes and ammonium acetate in N,N-dimethylformamide (DMF) under microwave
irradiation. This method has the advantages of short reaction times (15~ 18 min), excellent selectivity, and simple operation as
well as environmental friendly. The structures of the products were identified by IR, NMR, HRMS, and the crystal of com-

pound 4a was confirmed by X-ray diffraction.

Keywords microwave irradiation; oxazolo[3,4-b]quinoline derivatives; pentacyclic fused heterocycles; three-component
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P FHM R e i A2 N, A BB B WK AT A2 %) 5 (Scheme
1). 78S s M R B b (e NVALEE 100 °C, 5 equiv. il
PR SRS, BT IR U R B & KM A5
HAR, MR GEMRI A 4 Bmr R A . JRCUA
T R e 1) 1) A /1 A BB A W MR T A, R, AT
M iZ AR R IIA 10 equiv. FIBSIREE, TS r=di)isk
SEPGIEMRAL A Y 4. X Eegh TR % I W B AT =
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R VEMIE[34-DIEMETEY) da~di 19 RL
Table 1 Syntheses of oxazolo[3,4-b]quinolines 4a~4i

Entry Product Ar R Time/min Yield/%
1 4a 4-CIC¢H,4 4-CH;0C¢Hy 16 82
2 4b 4-BrC¢H,4 4-CH;0C¢Hy 17 80
3 4c 4-BrCqH, Cyclopropyl 15 83
4 4d 4-BrC¢H,4 s-Butyl 16 78
5 4e 4-BrC¢H, Pentan-2-yl 16 82
6 4f 4-BrC¢H, t-Butyl 18 79
7 4g 3,4-OCH,0C¢H; C¢Hs 16 82
8 4h 3,4-OCH,0C¢H; n-Butyl 15 81
9 4i 2-Thienyl 3-O,NC¢H, 15 77

© 2013 Chinese Chemical Society & SIOC, CAS
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Figure 1 The crystal structure of compound 4a
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#; m.p.>300 C; "HNMR (400 MHz, CDCls) §: 9.36 (d,
J=8.0 Hz, 1H, ArH), 8.55 (d, J=8.0 Hz, 2H, ArH), 8.46
(d, J=7.6 Hz, 1H, ArH), 7.77 (t, J=6.8 Hz, 1H, ArH),
7.70 (d, J=7.2 Hz, 1H, ArH), 7.66~7.59 (m, 6H, ArH),
7.56~7.50 (m, 2H, ArH), 6.93 (d, J=8.8 Hz, 2H, ArH),
3.88 (d, J=6.8 Hz, 3H, OCHj), 2.18 (d, J=10.0 Hz, 3H,
CH;); *C NMR (100 MHz, CDCl3) 6: 162.1, 161.8, 148.4,
146.1, 143.4, 143.3, 139.8, 137.8, 135.2, 135.1, 134.9,
130.6, 129.8, 129.6, 129.1, 128.5(1), 128.5, 127.9, 126.6,
126.4, 1253, 122.2, 120.6, 119.6, 115.4, 1143, 111.6,
55.5, 15.0; IR (KBr) v: 3458, 3416, 1613, 1596, 1580,
1505, 1463, 1414, 1385 cm '; HRMS (ESI) caled for
C35H;CIN,O, [M+H]": 567.1583, found 567.1581.

12-(4- LRI )-2-(4- T A BE IR Ik )-11- ke -9- R -
9H-Z8 I [h]WE M I [5,4-10L M I [3,4-D] WK (4b): 11 €4 [i]
£; m.p.>300 C; 'H NMR (400 MHz, CDCls) 0: 9.35 (d,
J=8.4 Hz, 1H, ArH), 8.54 (d, J=8.0 Hz, 2H, ArH), 8.45
(d, J=17.6 Hz, 1H, ArH), 7.80~7.73 (m, 3H, ArH), 7.70~
7.58 (m, 5H, ArH), 7.48 (d, J=8.0 Hz, 2H, ArH), 7.34 (t,
J=7.2 Hz, 1H, ArH), 6.49 (d, J=8.4 Hz, 2H, ArH), 3.89
(s, 3H, OCH3), 2.20 (s, 3H, CH;); *C NMR (100 MHz,
CDCly) J: 162.1, 161.9, 148.4, 146.1, 143.4, 143.3, 139.7,
137.8, 135.7, 135.0, 131.5, 130.8, 129.9, 129.7, 129.1,
128.5, 127.8, 126.6, 126.4, 125.4, 123.0, 122.3, 120.6,
119.6, 115.3, 114.4, 111.6, 55.5, 15.0; IR (KBr) v: 3423,
1613, 1594, 1578, 1498, 1459, 1425, 1384, 1356 cm ';
HRMS (ESI) caled for CssH,3BrN,O, [M+H]": 611.1078,
found 611.1084.

12-(4- R R HE)-2- PR A FE-11- F 6 -9- 2R -9 H- 2R JF
[V I [5,4-7 I W 3T [3,4-b1ME Mk (4e): A8 44 m.p.
263~264 °‘C; '"H NMR (400 MHz, CDCl;) §: 9.39~9.33
(m, 1H, ArH), 8.54 (d, J=8.0 Hz, 2H, ArH), 8.40 (d, J=
7.6 Hz, 1H, ArH), 7.88 (d, J=8.0 Hz, 1H, ArH), 7.73 (d,
J=8.0 Hz, 2H, ArH), 7.66~7.60 (m, 3H, ArH), 7.50 (d,
J=8.0 Hz, 2H, ArH), 7.37 (d, J=8.4 Hz, 2H, ArH), 2.15
(d, J=19.6 Hz, 3H, CH3), 1.96~1.91 (m, 1H, CH), 1.05~
1.02 (m, 2H, CH,), 0.84~0.82 (m, 1H, CH,), 0.72~0.70
(m, 1H, CH,); C NMR (100 MHz, CDCly) 6: 166.9,
148.3, 145.9, 143.2, 142.9, 139.7, 137.5, 135.5, 134.3,
131.1, 131.0, 129.7, 129.6(8), 129.1, 127.7, 126.6, 126.2,
125.3, 123.0, 122.0, 120.6, 115.3, 111.5, 14.9, 9.4, 8.9; IR
(KBr) v: 3447, 1619, 1595, 1578, 1499, 1484, 1460, 1415,
1382 cmfl; HRMS (ESI) caled for C3;HpBrNO [M+
H]": 545.0972, found 545.0989.

12-(4-JR 2K 55)-2- 53 T FHe-11- F 3 -9- K 91 FK If:

Chin. J. Org. Chem. 2013, 33, 2578~2582
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[V FE[5,4- 0L e JE[3,4-b] Wbk (4d): €60 44 m.p.
226~228 °C; '"H NMR (400 MHz, CDCl5) 6: 9.39 (d, J=
8.4 Hz, 1H, ArH), 8.55 (d, J=7.6 Hz, 2H, ArH), 8.44 (d,
J=17.6 Hz, 1H, ArH), 7.81~7.72 (m, 4H, ArH), 7.61 (t,
J=8.0 Hz, 2H, ArH), 7.44~7.32 (m, 3H, ArH), 2.95~
2.90 (m, 1H, CH), 2.19 (s, 3H, CH3), 1.63~1.52 (m, 2H,
CH,), 1.20 (d, J=7.2 Hz, 3H, CH;), 0.84 (t, J/=7.2 Hz,
3H, CH;); *C NMR (100 MHz, CDCls) §: 174.0, 150.4,
148.0, 143.7, 143.3, 139.7, 137.9, 135.6, 133.9, 131.2,
130.9, 129.7, 129.6, 129.1, 128.2, 126.6, 126.2, 125.3,
122.9, 122.2, 120.6, 115.4, 111.8, 34.4, 31.7, 17.6, 14.3,
11.2; IR (KBr) v: 3416, 1634, 1597, 1574, 1499, 1486,
1459, 1415, 1383 cm ~'; HRMS (ESI) caled for
C3,Ha6BrN,O [M+H]": 561.1285, found 561.1297.

12-(4- VR R HE)-11- FF BL2-(2- TR HE)-9-F L -9 H- 7K 3f:
[RWEME T[S, 4-7 I e I [3,4-b bk (4e): (0 [E144; m.p.
179~180 °C; 'H NMR (400 MHz, CDCLy) 6: 9.41 (d, J=
8.4 Hz, 1H, ArH), 8.55 (d, J=8.0 Hz, 2H, ArH), 8.44 (d,
J=8.0 Hz, 1H, ArH), 7.80~7.73 (m, 4H, ArH), 7.61 (t,
J=17.6 Hz, 2H, ArH), 7.40~7.32 (m, 3H, ArH), 3.03~
2.98 (m, 1H, CH), 2.19 (s, 3H, CH;), 1.55~1.44 (m, 2H,
CH,), 1.28~1.20 (m, 5H, CH, CH3), 0.89 (t, J=6.8 Hz,
3H, CH;); °C NMR (100 MHz, CDCls) &: 169.6, 148.4,
146.1, 143.6, 143.3, 139.7, 137.9, 135.0, 134.8, 133.7,
130.6, 130.5, 129.7, 129.1, 128.2, 127.9, 126.6, 126.2,
125.3, 122.1, 120.5, 115.4, 111.7, 37.1, 33.9, 20.3, 18.2,
14.9, 13.9; IR (KBr) v: 3455, 1632, 1595, 1577, 1504,
1460, 1414, 1382, 1360 cm™'; HRMS (ESI) caled for
C33HosBrN,O [M+H] 1 575.1441, found 575.1444.

12-(4- R 2K )20 T FE-11- F Rk -9- 2K FE 9 - 2K IF:
(1] e - [5, 4~ I W T [3,4-B] Wbk (4): 11 (4. [ 445 mup.
>300 ‘C; '"H NMR (400 MHz, CDCl;) d: 9.40 (d, J=8.0
Hz, 1H, ArH), 8.56 (d, J=8.0 Hz, 2H, ArH), 8.47 (d, J=
8.0 Hz, 1H, ArH), 7.91 (d, J=8.0 Hz, 1H, ArH), 7.82~
7.72 (m, 3H, ArH), 7.61 (t, J=8.0 Hz, 2H, ArH), 7.52 (d,
J=8.0 Hz, 1H, ArH), 7.40 (d, J=8.4 Hz, 1H, ArH), 7.34
(t, J=7.2 Hz, 1H, ArH), 2.19 (d, J=8.0 Hz, 3H, CH;),
1.34~1.24 (m, 9H, CH;); °C NMR (100 MHz, CDCl;) ¢:
172.4, 148.4, 146.1, 143.6, 143.3, 139.7, 137.9, 135.6,
133.9, 131.2, 130.9, 129.7, 129.6(5), 129.1, 128.2, 126.6,
126.2, 125.3, 122.9, 122.2, 120.6, 115.4, 111.7, 34.1, 28.4,
15.0; IR (KBr) v: 3457, 3416, 1619, 1597, 1572, 1501,
1460, 1417, 1384 cm ~'; HRMS (ESI) caled for
C33HasBrN,O [M+H]" 561.1285, found 561.1298.

12- B -11- FF 6 -2,9- 6 JE -9 - 2 I [ 1] W i4e 5
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[5,4-NE M1 [3,4-b MK (4g): 1 EA 44 m.p. 275~278
‘C; "H NMR (400 MHz, CDCl;) d: 9.41 (d, J=8.0 Hz, 1H,
ArH), 8.57 (d, J=8.0 Hz, 2H, ArH), 8.52 (d, J=7.6 Hz,
1H, ArH), 7.85~7.78 (m, 3H, ArH), 7.73 (t, J=8.0 Hz,
1H, ArH), 7.63 (t, J=7.6 Hz, 2H, ArH), 7.45~7.43 (m,
3H, ArH), 7.34 (t, J=7.2 Hz, 1H, ArH), 7.13~7.04 (m,
3H, ArH), 6.20 (s, 1H, CH,), 6.15 (s, 1H, CH,), 2.29 (s,
3H, CH;); °C NMR (100 MHz, CDCls) §: 161.7, 148.5,
148.0, 147.6, 146.3, 144.0, 143.6, 139.8, 139.3, 135.1,
130.7, 130.1, 130.0, 129.5, 129.1, 128.7, 127.8, 127.3,
126.7, 126.6, 126.4, 1252, 122.9, 122.2, 120.5, 115.9,
111.9, 110.1, 108.3, 101.5, 14.9; IR (KBr) v: 3454, 1619,
1580, 1570, 1499, 1451, 1411, 1382, 1355 cm™'; HRMS
(ESI) caled for CisHysN,O; [M+H]' 547.1766, found
547.1743.

12-BHAROE-11-F L -2- T JE-9- IR L -9 H- R FF [ ] s e
IE[5,4-A10 I E[3,4-b1 WMk (4h): (L E 4 mp. 279~
282 ‘C; 'H NMR (400 MHz, CDCLy) J: 9.44 (d, J=17.6
Hz, 1H, ArH), 8.58~8.50 (m, 3H, ArH), 7.65~7.61 (m,
4H, ArH), 7.47 (t, J=7.2 Hz, 1H, ArH), 7.04 (d, J=7.6
Hz, 1H, ArH), 6.98~6.95 (m, 2H, ArH), 6.16~6.10 (m,
2H, CH,), 2.28 (s, 3H, CH3), 2.22~2.17 (m, 2H, CH,),
1.67~1.60 (m, 2H, CH,), 1.35~1.22 (m, 2H, CH,), 0.93
(t, J=7.2 Hz, 3H, CHs); °C NMR (100 MHz, CDCl;) ¢:
166.0, 148.6, 147.9, 147.5, 146.2, 144.1, 143.7, 139.8,
139.2, 133.9, 129.9, 129.7, 129.2, 129.1, 127.9, 126.7,
126.2, 125.3, 122.9, 122.0, 121.5, 120.6, 112.2, 109.9,
108.1, 101.4, 28.8, 28.3, 22.2, 14.9, 13.7; IR (KBr) v:
3417, 1618, 1583, 1506, 1453, 1415, 1382, 1359 cm ';
HRMS (ESI) caled for Cy,H,,N,O [M+H]" 483.2179,
found 483.2165.

12-(2-WE Wy FE)-11- F JE-2-(3- i 5 2R I )-9- R S -9 H-
PRI [H]WEPE T [5,4- ML P IF[3,4-b] s Wk (4i): 1 €8 [ 4
m.p.>300 ‘C;'"HNMR (400 MHz, CDCl;) 6: 9.38 (d, J=
8.0 Hz, 1H, ArH), 8.55 (d, J=8.4 Hz, 2H, ArH), 8.49~
8.46 (m, 2H, ArH), 8.33~8.27 (m, 2H, ArH), 7.88 (d, J=
5.2 Hz, 1H, ArH), 7.82~7.72 (m, 2H, ArH), 7.65~7.60
(m, 3H, ArH), 7.49 (t, J=4.4 Hz, 1H, ArH), 7.39~7.34
(m, 2H, ArH), 2.35 (s, 3H, CH;); °C NMR (100 MHz,
CDCLy) d: 159.6, 148.7, 146.5, 144.5, 143.8, 139.6, 135.7,
135.6, 132.7, 132.2, 130.2, 129.9, 129.1, 128.9, 128.7,
127.7, 127.6, 127.5, 126.9, 126.8, 125.5, 125.0, 124.1,
122.3, 121.6, 120.8, 119.5, 117.1, 113.0, 14.2; IR (KBr) v:
3417, 1633, 1583, 1520, 1501, 1434, 1379, 1349 cm ';
HRMS (ESI) caled for C3,H;oNsO5S [M+H]": 554.1282,

http://sioc-journal.cn/ 2581
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found 554.1290.
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