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Serendipitous synthesis of 2-amino-2,3-dihydrobenzofuran
derivatives starting from Baylis–Hillman adducts

Ka Young Lee,a Joobeom Seob and Jae Nyoung Kima,*

aDepartment of Chemistry and Institute of Basic Science, Chonnam National University, Gwangju 500-757, Republic of Korea
bDepartment of Chemistry and Research Institute of Natural Sciences, Gyeongsang National University,

Jinju 660-701, Republic of Korea

Received 22 February 2006; revised 22 March 2006; accepted 24 March 2006
Available online 21 April 2006
Abstract—Serendipitous synthesis of 2-amino-2,3-dihydrobenzofuran derivatives 4a–g was achieved starting from the Baylis–Hill-
man adducts. In the reaction sequence, intramolecular oxygen atom transfer from nitrogen atom to arene moiety was observed.
� 2006 Elsevier Ltd. All rights reserved.
The Baylis–Hillman reaction is a carbon–carbon bond-
forming reaction between activated vinyls and electro-
philes like aldehydes and imines with the aid of tertiary
amine or phosphine.1 The Baylis–Hillman adducts have
versatile functionality and, as a result, the chemical
transformations using the Baylis–Hillman adducts have
been investigated extensively by us and other groups.1–3

Cyclic a,a-disubstituted a-amino acids represent a unique
class of sterically constrained amino acids, which have
been used to modify the conformation and/or stability
of a biologically active peptide.4 In these respects, the
synthesis of highly sterically constrained amino acids
has been studied extensively.4 However, there have been
reported only a few examples of cyclic a-amino acid pre-
cursors having heteroatom-containing substituent as one
of the a-substituents.5

Regioselective introduction of various nucleophiles at the
secondary position of the Baylis–Hillman adducts can be
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carried out easily.3 During the studies on the chemical
transformations of the Baylis–Hillman adducts,2,3 we
introduced ethyl nitroacetate at the secondary position
of Baylis–Hillman adduct to prepare 3 (Scheme 1). We
thought that 3 could be used for the synthesis of naphthal-
ene derivative (Scheme 2), which might be produced by
the sequential intermolecular Friedel–Crafts reaction,
intramolecular Friedel–Crafts type cyclization,6 and the
following aromatization process.

The starting material 3a was synthesized as a diastereo-
meric mixture (syn/anti, 1:1) from the reaction of cinn-
amyl bromide derivative 2 and ethyl nitroacetate in the
presence of DABCO in aq THF in 75% yield as
reported.3 With this compound 3a in our hands, we
examined the reaction of 3a in benzene under a variety
of conditions. Among them the use of H2SO4/
CF3COOH in benzene at 60–70 �C gave 4a in 55%
isolated yield unexpectedly. The mechanism for the
formation of 4a could be proposed tentatively as follows
en atom transfer; a-Amino acids.
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Figure 1. ORTEP drawing of compound 4a. Figure 2. ORTEP drawing of compound 4e.
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as shown in Scheme 3: (i) protonation at the nitro group
to give (I), (ii) intramolecular transfer of oxygen atom
from nitrogen to carbon of benzene moiety to afford
(II),5a,7 (iii) successive 1,3-H shift to form the intermedi-
ate (IV),6 (iv) intermolecular Friedel–Crafts type reac-
tion with benzene, and finally (v) formation of cyclic
aminal derivative 4a.5a Harada and co-workers reported
the synthesis of 1,3,3a,8-tetrahydro-2H-benzofuro[2,3-
b]pyrrol-2-ones, which were formed by the mechanism
very close to our proposed one.5a
Table 1. Synthesis of 2-amino-2,3-dihydrobenzofurans 4a

Entry Substrate 3 Conditionsb

1 Ph
COOMe

O2N COOEt

3a

Benzene
CF3COOH (0.5
H2SO4 (3.0 equi
60–70 �C, 3 h

2 3a p-Xylene
CF3COOH (0.5
H2SO4 (3.0 equi
30–40 �C, 5 h

3 3a 1,4-Dimethoxyb
CF3COOH (0.5
H2SO4 (3.0 equi
40–50 �C, 4 h

4 Ph
COOEt

O2N COOEt

3b

Benzene
CF3COOH (0.5
H2SO4 (3.0 equi
40–50 �C, 5 h

5 3b p-Xylene
CF3COOH (0.5
H2SO4 (3.0 equi
40–50 �C, 4 h

6
COOMe

O2N COOEt

3c

Benzene
CF3COOH (0.2
H2SO4 (1.0 equi
60–70 �C, 20 h

7 COOMe

O2N COOEt

3dCl

Benzene
CF3COOH (0.2
H2SO4 (1.0 equi
60–70 �C, 24 h

a The reaction was carried out with 1.0 mmol of 3.
b Arene was used as solvent except for entry 3.
In the 1H NMR spectrum of 4a, broad singlet of –NH2

appeared at 2.85 ppm and a singlet at 4.18 ppm corre-
sponding to the benzyl moiety of 4a.8 In the IR spec-
trum, two N–H stretching vibrations appeared at 3417
and 3332 cm�1. Mass spectra also showed the molecular
weight is m/z = 367. However, the assignment of the
structure of 4a was insufficient. Thus, we identified the
structure of 4a unequivocally by its X-ray crystal struc-
ture (Fig. 1).9 As shown in its X-ray structure, the geo-
metry of the double bond is Z-form. The benzene ring of
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benzyl group and the amino group were positioned in
opposite directions and this could be explained by the
proposed reaction mechanism.

Without TFA the reaction showed more complex nature
although we could observe the formation of 4a in small
amounts on TLC. Actually, without TFA, dark and
sticky solution phase (H2SO4, most of the starting mate-
rial, and products were dissolved in this phase) was sep-
arated out from the upper benzene phase. Such phase
separation could make the reaction more complex.
When we used AcOH or formic acid instead of TFA,
we could obtain 4a although in low yields (20–25%) than
the standard conditions using TFA. From these obser-
vations we tentatively concluded that the use of TFA
improved the miscibility of the reaction mixtures and
make the reaction cleaner.

Encouraged by the results we examined the reaction of
starting materials 3a–d and arene nucleophiles including
benzene, p-xylene, and 1,4-dimethoxybenzene. We
obtained desired compounds 4b–g similarly, although
the yields were moderate (Table 1). The yields were
better when we used 1.0 equiv of H2SO4 for the cases
of 3c and 3d. For 1,4-dimethoxybenzene (solid) we used
only 2.0 equiv of arene nucleophile for the facility of
separation. In order to make the structures of 4a–g more
clear we solved another X-ray crystal structure with 4e
(Fig. 2).8,10 Based on the X-ray data of 4e it was clear
that the arene moiety at the benzylic site of 4a–g was
derived from the external nucleophile, arene solvent.

In summary, we disclosed the first synthesis of unusual
amino acid esters, 2-amino-2,3-dihydrobenzofuran deriv-
atives, starting from the Baylis–Hillman adducts. In the
reaction, unusual oxygen atom transfer process was the
key step. Further studies on the reaction mechanism
and synthetic applications are actively underway.
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wR2 = 0.1413 (I > 2r(I)). We omitted hydrogen atoms for
clarity (Fig. 2). The X-ray data has been deposited in CCDC
with number 295992.


	Serendipitous synthesis of 2-amino-2,3-dihydrobenzofuran derivatives starting from Baylis - Hillman adducts
	Acknowledgments
	References and notes


