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Difengpin (8a), an aryl cinnamate has been isolated1 in 1997
from Illicium difengpi K.I.B and K.I.M. belonging to
Magnoliaceae family. This plant is mainly distributed in
Guangxi Zhuang region of China. In the Chinese
pharmacopaeia the dried bark of Illicium difengpi is recorded
as anti-rheumatic drug for relieving lumbago and pain in the
knees.1 The structure of difengpin (8a) was established1 on the
basis of IR, 1H NMR, 13C NMR and mass spectral data. The
structure 8a was also supported by the 1H-13C COSY and
HMBC measurements.

Various aryl cinnamates are reported2 to possess anti-cancer
and anti-inflammatory activity. 4-Allyl-2-methoxy-
phenylcinnamate (9a) and 4-allyl-2-methoxyphenylferulate
(9b) are reported to show anti-fungal activity against Pythium
species.3 4-Allyl-2-methoxyphenylcinnamate (9a) also
exhibits anti-alopecic activity.4 Aryl cinnamates also have

industrial applications as they are reported5 to possess liquid
crystal properties. Aryl cinnamates have also been used for the
synthesis of flavanones,10 cinnamoyl coumaranones,11 2-
styryl chromones,12 styryl pyrazoles.12 and stilbenes.13 AlCl3
catalysed reaction of aryl cinnamates in chlorobenzene leads
to the formation of coumarins.15 2-Iodoaryl cinnamates on
reaction with SnBu3H and AIBN in benzene give substituted
benzofuranones.16 

In view of the natural occurrence and synthetic utility,
various methods have been reported for the synthesis of aryl
cinnamates. The classical method involves the reaction of acid
chlorides with phenol in the presence of pyridine.5 The
methods involving condensation of cinnamic acid, with
phenol in presence of dicyclohexylcarbodiimide17 (DCC) or
diethyl phosphorocyanidate (DEPC) and triethylamine4 give
aryl cinnamates.
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Scheme 1 Reagents and conditions: (i) Pyridine, CH2CI2, 0°C; (ii) PPh3, C6H6, rt, (NaOH); (iii) CH2CI2,rt, 3-6h
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We wish to report here a simple method (Scheme 1) for the
preparation of difengpin (8a) and other aryl cinnamates having
an allyl chain. Our method involves the reaction of
phosphoranes 5 and 6 with different aldehydes (7a–h) and
provides the corresponding aryl cinnamates (8a–h and 9a–b)
in good yield. The phosphorane 5 when reacted with
benzaldehyde (7a) in dichloromethane at room temperature,
difengpin (8a), m.p. 153–155°C (lit1.m.p.153-155 °C) in 68 %
yield. The E- configuration of 8a was clearly established on the
basis of the 1H NMR spectral data. Thus, the coupling constant
of the olefinic 7'-and 8'- protons, which appeared as doublets at
δH7.92 and 6.76 respectively, was found to be 16.3 Hz. The 1H
NMR and 13C NMR spectral properties exhibited by 8a are in
good agreement with those reported1 for the natural product.
The phosphorane 5 on similar reaction with aldehydes (7b–h)
in dichloromethane at room temperature gave the
corresponding aryl cinnamates (8b–h) in 62–85 % yield. 

Aryl cinnamates (9a and 9b), having allyl chain, are
reported to possess antifungal3 and antialopecic4 activity. The
synthesis of these compounds has also been achieved using
the present approach. The phosphorane 6 required for this
purpose was prepared from eugenol. The phosphorane 6 on
reaction with benzaldehyde (7a) and vanillin (7b) gave the
corresponding esters 9a and 9b in 88 and 75% yield
respectively. On the basis of their 1H NMR spectral properties
all the products 8a–h and 9a–b were found to be E-isomers.
The olefinic 7'- and 8'- protons of these compounds appeared
as doublets (J ~ 16 Hz) at δH ~7.8 and ~6.6 respectively 

In conclusion, a high yield, general method has been
reported here for the synthesis of aryl cinnamates (8a–h)
including the natural product, difengpin (8a) and the
biologically active cinnamates 9a and 9b. The novelty of the
present method is that the products are formed at room
temperature, under neutral conditions without isomerisation
of the double bond in allyl chain.
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