
This article was downloaded by: [University of Nebraska, Lincoln]
On: 14 October 2014, At: 02:04
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic
Chemistry
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A FACILE SYNTHESIS OF 1,4-BIS- (3-ARYL-3-OXO-1-
PROPENYL)BENZENES UNDER MICROWAVE IRRADIATION
Jian-Feng Zhou a , Jun-Feng Zhou b , Zheng-Cai Zou b & Jun-Cai Feng c
a Department of Chemistry , Huaiyin Normal College , Huaian, 223001, P.R. China
b Department of Chemistry , Nanjing University , Nanjing, 210093, P.R. China
c Department of Chemistry , Nanjing University , Nanjing, 210093, P.R. China
Published online: 16 Aug 2006.

To cite this article: Jian-Feng Zhou , Jun-Feng Zhou , Zheng-Cai Zou & Jun-Cai Feng (2002) A FACILE SYNTHESIS OF 1,4-BIS-
(3-ARYL-3-OXO-1-PROPENYL)BENZENES UNDER MICROWAVE IRRADIATION, Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic Chemistry, 32:21, 3389-3392, DOI: 10.1081/SCC-120014048

To link to this article:  http://dx.doi.org/10.1081/SCC-120014048

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SCC-120014048
http://dx.doi.org/10.1081/SCC-120014048
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


©2002 Marcel Dekker, Inc. All rights reserved. This material may not be used or reproduced in any form without the express written permission of Marcel Dekker, Inc.

MARCEL DEKKER, INC. • 270 MADISON AVENUE • NEW YORK, NY 10016

A FACILE SYNTHESIS OF 1,4-BIS-
(3-ARYL-3-OXO-1-PROPENYL)BENZENES

UNDER MICROWAVE IRRADIATION

Jian-Feng Zhou,* Jun-Feng Zhou, Zheng-Cai Zou,

and Jun-Cai Feng
y

Department of Chemistry, Nanjing University,
210093 Nanjing, P.R. China

ABSTRACT

1,4-bis(3-Aryl-3-oxo-1-propenyl)benzenes were synthesized by
1,4-benzenedicarboxaldehyde with substituted acetophenones
in the presence of sodium hydroxide under microwave
irradiation with good yields.

1,4-bis(3-Aryl-3-oxo-1-propenyl)benzenes are important intermediates
in organic synthesis,[1,2] which are usually obtained by the condensation of
1,4-benzenedicarboxaldehyde and substituted acetophenones in the presence
of potassium hydroxide solution.[3,4] Also, we had previously reported that
synthesis of 1,4-bis(3-aryl-3-oxo-1-propenyl)benzenes from 1,4-benzene-
dicarboxaldehyde and substituted acetophenones using bis(4-methox-
phenyl)telluroxide (BMPTO) as catalyst in DMSO.[5] However, the
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substituted acetophenones were easily self-condensed in base solution and
the BMPTO was not readily available in the above synthetic methods.

The recent years, the wide applicability of microwave irradiation in
chemical reaction enhancement is due to high reaction rate with formation
of cleaner products and the operation simplicity.[6–8] We found that the
reaction between 1,4-benzenedicarboxaldehyde and substituted aceto-
phenones using sodium hydroxide as catalyst in ethanol under microwave
irradiation was easy and the reaction was finished in short time with good
yields. Here, we would like to report a facile synthesis of 1,4-bis(3-aryl-
3-oxo-1-propenyl)benzenes from 1,4-benzenedicarboxaldehyde and substi-
tuted acetophenones in the presence of a catalytic quantity of sodium
hydroxide in ethanol under microwave irradiation, 3d, 3e, 3f and 3g were
not accumulated in literature. The reactions were generally finished in
2–4 min with 66–86% yields and easy work-up.

The synthetic route is shown as following:

The results obtained are shown in Table 1.

Table 1. Reaction Times and Yields of Products 3a–g Under
Microwave Irradiation

Products Ar
Reaction Time

(min)
Yielda

(%)

3a C6H5 4 81

3b 4-ClC6H4 2 79
3c 4-CH3OC6H4 2 80
3d 3-BrC6H4 2 66

3e 4-CH3C6H4 3 81
3f 3,4-(CH3)2C6H3 3 85
3g 2-Naphthyl 2 68

aYields of the isolated products.
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EXPERIMENTAL

Melting points were determined in open capillaries and uncorrected.
IR spectra were recorded on a Nicolet FT-IR 5DX instrument. 1H NMR
were measured on a Bruker DPX 300 MHz spectrometer or Bruker QC-P
200 MHz spectrometer in DMSO with TMS as internal standard. Elemental
analyses were carried on a Perkin-Elmer 240C elemental analyzer. The reac-
tions were carried out with a modified commercial microwave oven (Sanle
WP650D 650 W) under atmospheric pressure.

General Procedure for the Synthesis of 3a–g

Into an Erlenmeyer flask (25 mL) equipped with reflux condenser were
introduced the 1,4-benzenedicarboxaldehyde 1 (1 mmol), substituted aceto-
phenone 2 (2 mmol), a catalytic quantity of powder sodium hydroxide
(10 mol%), dry ethanol (3 mL). After irradiation for 2–4 min (monitored by
TLC) at 130 W (i.e., 20% microwave power). The mixture were cooled and
then filtered, washed with cooled ethanol followed by water till the washings
were neutral. The crude product was recrystallized from ethanol to give a
pure sample. Specific details on each product are as follows:

3a: M.p. 192–193�C (194–195�C).[5] 1H NMR (DMSO-d6) �: 7.79
(2H, d, J¼ 15.6 Hz), 8.06 (2H, d, J¼ 15.6 Hz), 8.00–7.75 (10H, m),
8.20–8.17 (4H, m). IR (KBr): 1658, 979 cm�1.

3b: M.p. 252–253�C (253–254�C).[5] 1H NMR (DMSO-d6) �: 7.37
(2H, d, J¼ 15.6 Hz), 7.75 (4H, d, J¼ 9.0 Hz), 7.98 (4H, d, J¼ 9.0 Hz),
8.25 (2H, d, J¼ 15.6 Hz). IR (KBr): 1658, 974 cm�1.

3c: M.p. 241–242�C (243–244�C).[5] 1H NMR (DMSO-d6) �: 3.91
(6H, s), 7.03 (4H, d, J¼ 9.0 Hz), 7.31 (4H, d, J¼ 12.4 Hz), 7.76 (4H, m),
8.09 (2H, d, J¼ 12.4 Hz), 8.30 (4H, d, J¼ 9.0 Hz). IR (KBr): 1660, 971 cm�1.

3d: M.p. 204–206�C. 1H NMR (DMSO-d6) �: 7.79–7.54 (4H, m), 7.82
(2H, d, J¼ 15.6 Hz), 8.17–8.03 (6H, m), 8.25 (2H, d, J¼ 15.6 Hz), 8.35
(2H, s). IR (KBr): 1661, 971 cm�1. Anal. calcd. (%) for C24H16Br2O2: C,
57.95; H, 3.22. Found: C, 57.72; H, 3.09.

3e: M.p. 220–222�C. 1H NMR (DMSO-d6) �: 2.42 (6H, s), 7.41–7.39
(4H, d), 7.76 (2H, d, J¼ 15.6 Hz), 8.04 (2H, d, J¼ 15.6 Hz), 8.12–7.99
(8H, m). IR (KBr): 1655, 984 cm�1. Anal. calcd. (%) for C26H22O2:
C, 85.25; H, 6.01. Found: C, 84.99; H, 6.04.

3f: M.p. 214–216�C. 1H NMR (DMSO-d6) �: 2.33 (6H, s), 2.35 (6H, s),
7.76 (2H, d, J¼ 15.6 Hz), 7.99–7.34 (10H, m), 8.03 (2H, d, J¼ 15.6 Hz). IR
(KBr): 1657, 980 cm�1. Anal. calcd. (%) for C28H26O2: C, 85.28; H, 6.60.
Found: C, 85.01; H, 6.53.
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3g: M.p. 232–234�C. 1H NMR (DMSO-d6) �: 7.65–8.10 (14H, m), 7.88
(2H, d, J¼ 15.6 Hz), 8.16–8.21 (4H, m), 8.26 (2H, d, J¼ 15.6 Hz). IR (KBr):
1659, 979 cm�1. Anal. calcd. (%) for C32H22O2: C, 87.67; H, 5.02. Found:
C, 87.46; H, 5.04.
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