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One-Pot Synthesis of 2-Amino-7-methyl-5-o0xo0-4-aryl-4H,5H-pyrano-
[4,3-b]pyran-3-carbonitrile under Microwave Irradition

ZHANG, Xue-Li HUANG, Yi LI, Zhuo-Ning LU, Yu-duan  GAO, Yuan®
(Department of Chemstry, Normal College, Shenzhen University, Shenzhen 518060)

Abstract A series of 2-amino-7-methyl-5-oxo-4-aryl-4H,5H-pyrano[4,3-b] pyran-3-carbonitrile were syn-
thesized by one-pot reaction of aromatic aldehydes, malononitrile with 4-hydroxyl-6-methyl-2-pyranone
under microwave irradiation. The structures of the products were confirmed by IR, *H NMR, elemental

analysis and X-ray analysis for 4g. A possible mechanism for this reaction was proposed.
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TREFISE: GORARS N 2- 5 JE-7- 1 Jk-4-07 5E-5-

A4 C-4H, 5H-IL I I [4,3-b] it iei-3- i £ — 20 & % 1435

240C J5E; kg HH Nonius KapphCCD 74 U 54 17 5
A . BT 24 i BARFRI38 h o Hr i,
1.2 ERiB*

H4 25 BEIR I 95 85 (5 mmol), A —#&(5 mmol), 6-
FH L -4-F2 L 2- I I A (5 mmol) & 10 mL £ —EE A 50
mL BB, 7RG, NI R N, 2 F R
WA, 1547 250 W D) # MRS 3~4 min (TLC i), B
HAHE, BN 200 mL /K, FE 2 h, #higE, Kk,
95% L I 45 A H i G4 4a~4g.

Aa; WK, 'H NMR (CDCl3) 6: 2.25 (s, 3H,
CHs), 4.48 (s, 1H, CH), 4.60 (s, 2H, NH,), 5.90 (s, 1H,
CH), 7.21~7.34 (m, 5H, ArH); IR (KBr) v: 3402, 3325,
3209, 3093, 2198, 1712 cm . Andl. calcd for CigH1oN,Os:
C 68.57, H 4.29, N 10; found C 68.32, H 4.11, N 9.89.

ab: HH A, 'TH NMR (CDCl3) 6: 2.25 (s, 3H,
CHs), 4.48 (s, 1H, CH), 4.60 (s, 2H, NH,), 5.90 (s, 1H,
CH), 7.25~7.32 (m, 4H, ArH); IR (KBr) v: 3348, 3209,
3089, 2198, 1689 cm . Anal. calcd for CigHN,O,: C
65.75, H 4.11, N 12.92; found C 65.61, H 4.03, N 12.67.

Ac: WHO A, 'TH NMR (CDClg) §: 2.25 (s, 3H,
CHs), 4.48 (s, 1H, CH), 4.59 (s, 2H, NH,), 5.90 (s, 1H,
CH), 6.83~6.90 (m, 4H, ArH); IR (KBr) v: 3411, 3327,
3087, 2190, 1703 cm *. Anal. caled for CygH1:N,O5Cl: C
61.05, H 3.50, N 8.90; found C 60.99, H 3.37, N 8.78.

ad: #OH1E, 'TH NMR (CDCls) 6: 2.24 (s, 3H,
CHs), 3.78 (s, 3H, CHa3), 4.43 (s, 1H, CH), 4.58 (s, 2H,
NH,), 5.89 (s, 1H, CH), 6.83~6.86 (d, J=9.00 Hz, 2H,
ArH), 7.18~7.21 (d, J=9.00 Hz, 2H, ArH); IR (KBr) v:
3456, 3309, 3170, 3091, 2183, 1728 cm *. Anal. calcd for
Cy7H1gN2O,: C 65.80, H 5.81, N 9.03; found C 65.42, H
5.49, N 8.97.

de: WHO A, 'H NMR (CDCls) §: 2.26 (s, 3H,
CHs), 4.6 (s, 2H, NH,), 4.97 (s, 1H, CH), 5.90 (s, 1H, CH),
7.11~7.55 (m, 4H, ArH); IR (KBr) v: 3453, 3348, 3178,
3101, 2191, 1715 cm . Anal. calcd for CieH1iN,OsBr: C
53.48, H 3.06, N 7.80; found C 53.23, H 3.00, N 7.78.

af: WHO A, *H NMR (CDCly) 6: 2.26 (s, 3H,
CHs), 4.61 (s, 2H, NH,), 4.91 (s, 1H, CH), 5.90 (s, 1H,
CH), 7.12~7.56 (m, 4H, ArH); IR (KBr) v: 3421, 3348,
3178, 3101, 2191, 1709 cm *. Anal. calcd for CigH11N,Os-
Cl: C 61.05, H 3.50, N 8.90; found C 60.99, H 3.27, N
8.64.

4g: O, 'H NMR (CDCls) 6: 2.28 (s, 3H,
CHs), 4.61 (s, 1H, CH), 4.77 (s, 2H, NH,), 5.95 (s, 1H,
CH), 7.46~7.49 (d, J=9.00 Hz, 2H, ArH), 8.18~8.21 (d,

J=9.00 Hz, 2H, ArH); IR (KBr) v: 3402, 3301, 3151,
2206, 1704 cm *. Andl. calcd for CigH13N5Os: C 59.08, H
3.38, N 12.92; found C 58.73, H 3.19, N 12.71.
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Tablel The synthesisof compound 4 under microwave irradia-
tion

Compd. Ar Time/min m.p. (lit.)/"C Yield/%
4a  CgHs 3 236~238(236~238)1Y 82
4b  4-HOCgH, 3 238~240 71
4c  4-CICgH, 4 222 78
4d  4-CHOC¢H, 3 210 (205~207)¥ 84
4e  2-BrCeH, 4 244~246 74
4f  2-CICgH, 4 238~240 71
4g  4-NO,CgH, 3 218(216~218)Y 88
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Figurel Thecrystal structure of compound 4g

O 1, C(2), C(3), O(3), C(9), CB)H K -1 2,
C(2), C(7), C(B) et 3, C(11), C(12), C(13), C(14),
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