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One-Pot Synthesis of 3-(5'-Subsituted-benzoxazol-2'-yl)-7-diethyl-
amino-chromen-2-one Catalyzed with ZSM-5
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Abstract 3-(5'-Subsituted-benzooxazol-2'-yl)-7-diethylamino-chromen-2-ones were prepared by one-pot three-component

reaction of 4-diethylaminosalicylaldehydes, ethyl cyanoacetate and o-aminophenols in refluxing n-butanol catalyzed by
ZSM-5. This method has advantages of better yields and more environment-friendly process compared with that catalyzed by

liquid catalysts.
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-2 IR TFRE ML )-7- — LR -2 H-1- 2R I -2- P 45
3-ZMRFHE R A E RIS AR,
WA e A IR A A BRI, Bl Ye &Pk
IR PR AR B &L AT A mT DAAE 2 PR R R A0 i
RABE LR . 4-— LF KM BERR LR LT =45
R E . SRS RBARIR AR L, [ R RR AL
FIEA =)o B T s . A 5 SRR . = b
SRR R, R FH BRI AL 1 [ A TR A A 7 A QA 6 ) i A
1% A 2 Tl A B B AR 93 i PR s O D e, A
of [ AR R A R TR — B R A A 1l 3-(5-HUAR 228
WEWEIE)-7- — LI B -2 H-1-Z8 T E N g -2- Wi EA T T W9,
RIL ZSM-5 43T 0 A g A RT3 LA AR B (1 44
AR (Eq. 1).

OH
R NHy
\C[ + N CHO + NCCH,COOEt —Z5MS
OH < 3 n-butanol
1 2
=2
P! m
0”0 N(C2Hs)

1 SRIEERS
1.1 UES5RF

AW R BN VRN E, W TE AR IE; 'H
NMR i Bruker AVANCE III 500MHz #% #if 3t 4 1%
(CDCl; R FN)IsE. #Ak7 ZSM-5 A, B
Jy AL 2 Al B o M 4.

1.2 3-(5-EVR-2-FFIEMR).7-— Z HEFH-2H-1-F
FELt 0R-2-FR A & B

¥ 0.218 g (2 mmol) AP Z AW 1, 0.386 g (2 mmol)
4- L@ FL KM EE(2)FN 0.226 g (2 mmol)F LR L FE(3)
IIAF] 50 mL — VR, PR 20 mL TEEF1 0.3 g
ZSM-5 43 1. $idt AR 7 h 5, kg, H S
mL BT EEESR AL, T 50 mL JKVE, WA IFE
BCE VKA 4580 5 he M2 ARH 10 mL AAFRLE 101
(1) L 18£/0.1% NaOH 7K T K Pes )5, 10 mL /KEE, 70
CHX THRAAMLEY 4a. e Histb W27
A .

3-(2- IR IFREMEIE -7 L FE S HE -2 H-1- IR IR -2-
fid(4a): A K. mp. 189~191 COCCHAEDT 185~
186 °C); "H NMR (CDCls;, 500 MHz) 8: 8.60 (s, 1H, 4-H),
7.81~7.79 (m, 1H, 6'-H), 7.59~7.58 (m, 1H, 5'-H), 7.41
(d, J=8.93 Hz, 1H, 5-H), 7.35~7.31 (m, 2H, 4'-H, 7"-H),
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6.64 (dd, J=8.93,2.38 Hz, 1H, 6-H ), 6.53 (d, J=2.26 Hz,
1H, 8-H), 3.45 [q, J=7.15 Hz, 4H, N(CH,CH3),], 1.24 [t,
J=17.10 Hz, 6H, N(CH,CH3),]; MS m/z: 357.1 [M+Na]".
HR-ESI-MS caled for C,oH;sN,NaO;: 357.1215, found
357.1199.

3-(5'- F L2 R I L )-7- - 2R R FE -2 H-1-2K 5
MR -2- i (4b): (A E AR, m.p. 205~208 C(CRREP
204~205 ‘C); "H NMR (CDCls, 500 MHz) ¢: 8.61 (s, 1H,
4-H), 7.58 (s, 1H, 4'-H), 7.45 (d, J=8.17 Hz, 1H, 7"-H),
7.41 (d, J=8.85 Hz, 1H, 5-H), 7.14 (d, J=8.26 Hz, 1H,
6'-H), 6.64 (d, J=7.18 Hz, 1H, 6-H), 6.54 (s, 1H, 8-H),
3.46 [q, J=17.1 Hz, 4H, N(CH,CH;),], 2.48 (s, 3H,
ArCH;), 1.25 [t, J=7.0 Hz, 6H, N(CH,CH;),]; MS m/z:
371.1 [M+Na]'. HR-ESI-MS calcd for Cp HN,NaO;:
371.1372, found 371.1359.

3-(5"- 52 - TR I )7 - 2R -2 H-1- 2R it
W -2- i (4e): B (0 [ 4. mp. 205~207 C (R
195~196 C); "H NMR (CDCls, 500 MHz) : 8.58 (s, 1H,
4-H), 7.74 (s, 1H, 4-H), 7.49 (d, J=8.59 Hz, 1H, 7"-H),
7.41 (d, J=8.96 Hz, 1H, 5-H), 7.28 (d, J=8.65 Hz, 1H,
6'-H), 6.64 (d, J=8.92 Hz, 1H, 6-H), 6.52 (s, 1H, 8-H),
3.46 [q, J=7.14 Hz, 4H, N(CH,CH,),], 1.25 [t, J=7.13
Hz, 6H, N(CH,CH;),]; MS m/z: 391.1 [M+Na]". HR-
ESI-MS caled for C,0H;7CIN,NaO;: 391.0825, found
391.0817.

3-(5"-AifFE-2 - R IR )-7- - LR FE -2 H-1-2K5F
MR -2- i (4d): B[R AK. mop. 263~265 C(CRREP
264~265 C); 'H NMR (CDCl;, 500 MHz) §: 8.62~8.61
(m, 2H, 4'-H, 4-H), 8.27 (dd, J=8.90, 2.19 Hz, 1H, 6-H),
7.66 (d, J=8.89 Hz, 1H, 7"-H), 7.43 (d, J=8.93 Hz, 1H,
5-H), 6.66 (d, J=8.95 Hz, 1H, 6-H), 6.51 (s, 1H, 8-H),
3.48 [q, J=7.16 Hz, 4H, N(CH,CHs),], 1.27 [t, J=7.10
Hz, 6H, N(CH,CH;),]; MS m/z: 402.1 [M+Na]". HR-
ESI-MS caled for C,H;;N3NaOs: 402.1066, found
402.1061.

3-(5"- PR A -2 - R M -7 LR -2 H-1-
IR 21 (de): B AR, mp.>300 C k(g
298~299 ‘C); "H NMR (CDCls, 500 MHz) ¢: 8.83 (s, 1H,
4-H), 8.15 (s, 1H, 4'-H), 7.93 (d, J=8.51 Hz, 1H, 6-H),
7.88 (d, J=8.58 Hz, 1H, 7"-H), 7.70 (d, J=9.03 Hz, 1H,
5-H), 7.48 (s, 2H, SO,NH,), 6.80 (dd, J=9.04, 2.34 Hz,
1H, 6-H), 6.59 (s, 1H, 8-H), 3.49 (q, J=7.07 Hz, 4H,
N(CH,CHs),), 1.16 [t, J=7.02 Hz, 6H, N(CH,CH}),]; MS
m/z: 436.1 [M+Na]". HR-ESI-MS calcd for C,0H;oN;Na-
0sS: 436.0943, found 436.0942.
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2, MEAFIER, H— IR PEHFE, IfﬁXJHlﬂTﬁlZ}.
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IR L AR 50 3-2-FTFIEME)-7-— &4
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ZSM-5 fERRLE . HEAL TR ] B L ShIS TA) S5 R 3R o0 4K e
IS, 5K R AEAL SN AR, T ZSM-5 1R
PR, A5 RN R R A E > IR 4-— LSk
IKAEAEIRIRUEAL T A2 T B 2-(2-Fi k-4 L
FLIRF)TEIFKRMA(S) (Scheme 2). AN[FITEARELIK) ZSM-5
AL A B 3-(2-FR FFIEMEIE)-7- - Z B -2 H-1-Z5 Il
R -2- i (4a) [ 45 a0 3% 1.

R ZSM-5 LA R 3-(2'- PR FFREMEE)-7- — LKL HE-2 H-1-
ZR IR -2 (42)°

Table 1 Catalytic synthesis of 3-benzoxazol-2'-yl-7-diethyl-
amino-chromen-2-one (4a) with ZSM-5

5, 253 B E AL 121 Z02/0.1% NaOH /K
Ve B O A 0BT (R 2), [N 3 hJa, %
7R B E IR 5 R LR LB SN B R )
i 6, FEAFRIR )b oA AR 72.6%. KA NI
IR0, @R, N7 b5, 806 1 K
VO SEAE 4-— QR FLKM I M AR R FE IR 2 1) 2B
TR SN A B 6, Bt SNV HEAT, 6 Ty fiF
W 4 LRI KA RSB IR, MR 4 AR S5
HLEE 4 Scheme 2.
K2 VAN 4a RS B R ¢

Table 2 Effect of reaction time on the catalytic synthesis of
3-benzoxazol-2-yl-7-diethylamino-chromen-2-one (4a)

Entry Reaction time/h Yield/% —
4a W% 6

1 3 65.3 72.6

2 5 72.5 18.1

3 7 80.3 0

4 9 79.7 0

Entry Si/Alratio Catalyst amount/g T icld/ %5
1 25 03 78.2 2.1
2 38 0.2 70.3 2.8
3 38 03 80.3 2.8
4 38 0.5 80.2 2.9
5 100 03 81.1 4.0
6 200 03 81.2 43

“2 mmol AL (1), 2 mmol 4- — ZEIE/K M (2), 2 mmol H LR 2.1
(3); 20 mL T %; [F13 7 h.

M1 R LB Y, ZSM-5 BRIk B kAR L i 184 K
MG, 4a FIWCRESAIEIN. TR0 5 A T 2
SEIRMEAL, FTUALAE RS ZSM-5 AR LU 3G
I, (HEEIAE SR RERS LE 200 ) ZSM-5 fiE 4L Rt Eb ik
AR TR A I (5% ~ 10%) 2E il ™. REAREE 38 1)
ZSM-5 VR A AL RIS, e I B AT AR e (R W e ELR
YA R, AR 0.3 g I HA SR ik
R, RBEIEINAE AR H B CRA g . b
Y5 E e K SRR RIS A O, S
HEXREAK.

FA, ERN SR P AR W 6 1A K
(Scheme 2), MLEI=PIRE Sl Id 1 0 1 L1#/0.1% NaOH
IR 22, BEER L 38 1K) ZSM-5 4k [ N AN [ st
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“2 mmol ABZFEARI(1), 2 mmol 4-— ZEIE/KIE(2), 2 mmol T LR LI
(3); 20 mL Tfi%; 0.3 g ZSM-5

AR RTEG RN, SR A AR R R A
APRAEI T I R N T, BEAE R S R A T AT 3 )R N T
PIREAT, 7 6 nII o, 5a IRNVAZEIHAR =) 4a.
Il N TT 7 B IR ke A, B e A R IR T B i b e Y
HIr=4 5 A ISR

TERALI SN A6E T, X 0.3 g B4R EE 38 1) ZSM-5
HEARIBEAT T I E SRR 3), fEE A Ah 2
RIS R BRI AL S 0.3 g, BRI
FUEPE N AR 4 A7 BUARRR B o8 iy it A7 T HX
REZ R —HIE G, 75 0.3 g ib4aLk 38 [ ZSM-5 fi
R BT A BB =4 2 T LR IR A AL B s R
(K 4). NEHPTCUEH, BP0 R VAR, T
WS HA, A R A AR FRAIG T S S,

F3 MEAIECE SR
Table 3 Results of catalyst recycle applied

Catalyst recycled time Yield/%
0 80.3
1 80.5
2 80.1

© 2012 Chinese Chemical Society & SIOC, CAS
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Table 4 One pot synthesis of coumarin derivatives catalyzed with ZSM-5

R ( OH R N\
gt me L0
+ N CHO + NCCH,COOEt ——— (0]
< n-butanol lode) N(CyHs),
1
2 3 4
Entry R Product Yield/% (Reference [5c] yield)
1 H 4a 80.3 (68)
2 CH; 4b 85.8 (78)
3 Cl 4c 78.6 (65)
4 NO, 4d 74.9 (64)
5 SO,NH, 4e 73.8 (66)
References (k29 F%els, FAth % &, 2003, 40,39)
(b) Guo, P. Liaoning Chem. Ind. 1998, 27, 76 (in Chinese).
[1] (a) Donnellya, C.; Mays, I. R.; Brulison, J. J. Org. Chem. 2008, 73, (5%, L7, 1998, 27, 76.)
8901. (c) Lee, S.; Sivakumar, K.; Shin, W. S.; Xie, F.; Wang, Q. Bioorg.
(b) Wu, L.-Q.; Yan, F.-L.; Yang, C.-G.; Yang, L.-M. Chin. J. Org. Med. Chem. Lett. 2006, 16, 4596
Chem. 2010, 30, 1764 (in Chinese). [5] (a) Zhou, S.-H.; Jia, J.-H.; Gao, J.-R.; Han, L.; Li, Y.-J.; Sheng,
@CRE, FHEM, B, BRI, AAUGE, 2010, 30, 1764.) W.-I. Dyes Pigm. 2010, 86, 123.
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