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Abstract

In this paper, a series of 2H-pyrane compounds were synthesized by the reaction of a-bromocinna-
maldehydes with 1,3-dicarbonyl compounds in dichloromethane using 2-dimethylaminopyridine as
an organic catalyst. The method is environment friendly and easy to operate.

Keywords

2-Dimethylaminopyridine, 2H-Pyrane, Catalyze, Synthesis

2-— RS EMIE fE L & B2 H-AL T 2L &4

TR, XL, xR

R T, A RAS M THEH&EE X E AL, i ZEAR5%
Email: “pxylcj@126.com

Wk HiA: 201945 H29H; A HEM: 20199F6 H11H; &4 HH: 20194F6H18H

HE

A A2- R EM A —FE I, Ea-RARARERE. 1,3-“HREMSWE KB RN
BT —RI2H-MEREY) . ST EEFIREREF . BB R RN

KA
2-ZHREEMR, 2HMW, A, AR

SERER

SCESIH: WK, KB, XURIL. 2-— R EUEREIE A A B 2H-IER AL S 0). & bR 7T, 2019, 7(2): 18-22.
DOI: 10.12677/s5c.2019.72004


http://www.hanspub.org/journal/ssc
https://doi.org/10.12677/ssc.2019.72004
https://doi.org/10.12677/ssc.2019.72004
http://www.hanspub.org

W

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

MM B A PR ol PUREE. ik BUEGRISEIER, m HoalfEH T s & RG24,
FEBE AR LIS T2 [11-[7]. Rk, SR A& Bt 7052 BT 5

IAESR, B G HIER(8] (9] AW BMIRFRR10] [11]+ BE[12]. TP =07 MR BERE R 13]55F O p B FH Tt
AT RIEA G R, XL VE B A R, RIS ELE, MR PR R, B R A 1
D5 AT AR LU 4 B AR SR B 2 A BT RN S AN A . R — Rt A SR VA iR Ak &4
VISR RAAAFHRNIR TR 2 — o Bk, ASCHH T —F &8 %4 T 2- = H kit e 2-DMAP) A a-
TRARPIRERE RN 1,3 B8 O & 5 2H-ME R R A A 5 (= B an =X 1 BR), B8 TIAIMAE. ik
T2 e AR PR 2 S DR 0 S SR S, TS 6T s L SR P & M AT T 5

o o
H,0,, 2-DMAP
+ | XX H
R o Ry J  Br DCM, 100 °C
Rz
1 2

Scheme 1. Synthesis of 2H-pyrane derivatives
3 1. 2H-IETTE MR & B

2. KEEERSY
2.1. X35

2% [ Varian inova-400 A% i 3LPR{ (400 MHz, TMS); %[ Thermo Fisher Scientific Q-Exactive =73
HERBEAX; Hifi - Biichi B-560 B A BN HGAXRSE ) ZF-1 BUPU R AMX . 2-— R Rk e (bt
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KA a-IACARERE(0.3 mmol). 1,3-FRIEAL A 1(0.6 mmol). 35%id A ZUKIE (0.6 mmol). i
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I EAHE P RAUT BS(TBPB), LT 34k Y(DTBP), i 5(NH,),8,05), L BRRI(K,S,05), 7
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AH 100°C F /38 RN 16 ho

Table 1. Optimization of reaction conditions”

=1 REFHHL

Entry Catalyst (mol%) Oxidant (equiv.) Solvent Yield (%)”
1 4-DMAP (20) TBHP (2) Acetonitrile 38
2 4-DMAP (20) TBHP (2) Methyl alcohol 45
3 4-DMAP (20) TBHP (2) Dichloromethane 62
4 4-DMAP (20) TBHP (2) Ethyl acetate 41
5 2-DMAP (20) TBHP (2) Dichloromethane 78
6 2-DMAP (20) H;0; (2) Dichloromethane 90
7 2-DMAP (20) TBPB (2) Dichloromethane 39
8 2-DMAP (20) DTBP (2) Dichloromethane 43
9 2-DMAP (20) (NH4),S:05 (2) Dichloromethane 82
10 2-DMAP (20) K5S,05 (2) Dichloromethane 41

R a-BARAEERS(0.3 mmol), 1,3-¥F L (0.6 mmol), 100°C, 16h; P/rEE,

3.2. ROIEEMHR

TERMAFM T, TR T RN EE, S5R W% 2. Wl bUEH, 4 1,3-38 2 5 47 - JGH
REERF, L 90% =515 2 HARb A1) 3a; 43 5 AL/ 7l 42 1)-CH; F1-CoHs BF, BL 89% 11 85%
(7= 2245 BRI 724 3b 1 3¢ b4, 5 07 F A PIAS F LI B AR BEIRUR] A& A2, 724 3d 728K 89% .
M a-RARPIRERE IR IE EEUREE Y By CL. NO, S50 HL 725 [ #R R IF 45 21 H 4774 3e-3h, 23N
45-86%. HEURIE NO, 7 HI7E a-BACAIRERE A 1 F 2-060F0 4-07 i, AHR. P24 3g F1 3h 722353 50N
45%F 60%, 15 B2 (AL BE SR 1% RN — 58 IIREIA « BVATI S, 2RISR E B . (&)
4ZEfZ 'THNMR, “CNMR, HRMS #1i.

Table 2. Research of substrate scope”

= 2. R EE MR

Entry R, R, R; Yield(%)” m.p. (°C)
3a H H H 90 145~146
3b 5-CH; H H 89
3¢ 5-CeHs H H 85 120~122
3d 5-CH; 5-CH; H 89
3e H H 4-F 79 129~130
3f H H 4-Cl 86 69~71
3g H H 4-NO, 60 106~107
3h H H 2-NO, 45 126~127

TR a-IRARPIEERS(0.3 mmol), 1,3-FF 2L (0.6 mmol), 2-DMAP (0.06 mmol), 100°C, 16h; *43Bi/=#%,
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tb&Y) 3a: 3-bromo-2-phenyl-2,6,7,8-tetrahydro-5H-chromen-5-one, {4 [f44&, 'H NMR (400 MHz,
CDCly) & (ppm) = 7.43~7.39 (m, SH), 7.09 (s, 1H), 5.90 (s, 1H), 2.45~2.23 (m, 4H), 1.99~1.92 (m, 2H); "°C
NMR (101 MHz, CDCls) ¢ (ppm) = 193.56, 169.49, 136.74, 129.55, 128.81, 127.80, 120.18, 111.23, 110.24,
82.76, 35.99, 27.95, 20.24; HRMS (ESI) m/z[M+H] calcd for C;sH;3BrO,: 305.01717, found: 305.01669.

k&) 3b: 3-bromo-7-methyl-2-phenyl-2,6,7,8-tetrahydro-5H-chromen-5-one, # i {&, "H NMR (400
MHz, CDCI3)é (ppm) = 7.41 (m, 5H), 7.08 (d,J = 5.5 Hz, 1H), 5.90 (s, 1H), 2.51~1.94 (m, SH), 1.04 (t, J = 6.4
Hz, 3H); “C NMR (101 MHz, CDCl3) 6 (ppm) = 193.66, 169.08, 136.64, 128.89, 127.82, 120.28, 111.09,
110.07, 82.84, 44.51, 36.23, 28.37, 20.94; HRMS (ESI) m/z[M+H]+calcd for C;¢H;5BrO, 319.03282, found:
319.03235.

1k 3¢: 3-bromo-2,7-diphenyl-2,6,7,8-tetrahydro-5 H-chromen-5-one, # {G[f{£&, "H NMR (400 MHz,
CDCly) & (ppm) = 7.47~7.41 (m, SH), 7.31 (t, J = 7.3 Hz, 2H), 7.28~7.24 (m, 1H), 7.19 (t, J = 7.8 Hz, 2H), 7.13
(d, J=9.7 Hz, 1H), 5.94 (s, 1H), 3.40~3.28 (m, 1H), 2.76~2.46 (m, 4H); *C NMR (101 MHz, CDCl;) & (ppm)
=192.68, 168.56, 142.02, 136.46, 129.69, 128.83, 127.84, 127.10, 126.55, 120.17, 111.30, 110.30, 82.97, 43.33,
38.74, 35.53; HRMS (ESI) m/z[M+H] calcd forC,;H,7Br0,:347.06412, found: 347.06360.

&) 3d: 3-bromo-7,7-dimethyl-2-phenyl-2,6,7, 8-tetrahydro-5H-chromen-5-one, # ik, "H NMR
(400 MHz, CDCl;) & (ppm) = 7.44~7.39 (m, SH), 7.08 (s, 1H), 5.90 (s, 1H), 2.27~2.13 (m, 4H), 1.05 (s, 3H),
1.02 (s, 3H); °C NMR (101 MHz, CDCly) & (ppm) = 193.29, 168.08, 136.77, 129.53, 128.79, 127.73, 120.02,
110.13, 82.82, 77.22, 76.90, 76.58, 49.97, 41.72, 32.14, 28.90, 27.47; HRMS (ESI) m/z[M+H] calcd for
C7H7BrO,: 333.04847, found: 333.04770.

&4 3e: 3-bromo-2-(4-fluorophenyl)-2,6,7,8-tetrahydro-5H-chromen-5-one, [ {a[E £, "H NMR (400
MHz, CDCly) & (ppm) = 7.40 (dd, J = 8.7, 5.3 Hz, 2H), 7.09 (dd, J = 9.5, 7.7 Hz, 3H), 5.88 (s, 1H), 2.45~2.21
(m, 4H), 1.99~1.92 (m, 2H); *C NMR (101 MHz, CDCl;) & (ppm) = 193.50, 169.25, 164.54, 162.06, 132.60,
129.80, 120.41, 115.96, 115.74, 111.23, 109.96, 81.91, 35.97, 27.92, 20.22; HRMS (ESI) m/z[M+H]+calcd for
CsH,BrFO,: 323.00775, found: 323.00708.

k&%) 3f: 3-bromo-2-(4-chlorophenyl)-2,6,7,8-tetrahydro-5 H-chromen-5-one, # {4 i%i{&, "H NMR (400
MHz, CDCLy) 6 (ppm) = 7.42~7.31 (m, 4H), 7.09 (s, 1H), 5.87 (s, 1H), 2.44~2.21 (m, 4H), 1.95 (m, 2H); 1°C
NMR (101 MHz, CDCls) 6 (ppm) = 193.70, 169.50, 135.58, 135.12, 129.24, 129.08, 120.47, 111.25, 109.70,
81.88,35.93,27.92 , 20.20 (s); HRMS (ESI) m/z[M+H]+caled for C;5sH;,BrClO,: 338.97820, found: 338.97757.

14 3g: 3-bromo-2-(4-nitrophenyl)-2,6,7,8-tetrahydro-5 H-chromen-5-one, # @ [E &, 'H NMR (400
MHz, CDCly) & (ppm) = 8.28~8.24 (m, 2H), 7.63~7.59 (m, 2H), 7.12 (s, 1H), 5.98 (s, 1H), 2.49~2.24 (m, SH),
2.01~1.94 (m, 2H); 5C NMR (101 MHz, CDCL;) 6 (ppm) = 193.41, 169.11, 148.54, 143.44, 128.83, 124.10,
121.08, 111.45,108.87, 81.23, 35.98, 27.84, 20.21; HRMS (ESI) m/z[M+H]+calcd for C;5H;,BrNO,: 350.00225,
found: 350.00156.

k44 3h: 3-bromo-2-(2-nitrophenyl)-2,6,7,8-tetrahydro-5 H-chromen-5-one, #{[E{&, "H NMR (400
MHz, CDCl3) 6 (ppm) = 7.98 (dd, J = 8.0, 0.9 Hz, 1H), 7.69~7.62 (m, 2H), 7.57 (m, 1H), 7.18 (s, 1H), 6.79 (s,
1H), 2.46~2.16 (m, 4H), 1.97~1.89 (m, 2H); 1°C NMR (101 MHz, CDCl3) & (ppm) = 193.59, 169.43, 148.92,
133.33, 130.45 ,130.37, 129.66, 125.14, 122.17, 111.66, 108.10, 76.53, 35.99, 27.69, 20.17; HRMS (ESI) m/z
[M+H]+caled for C;sH;,BrNO,: 350.00225, found: 350.00146,
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