
Tetrahedron Letters 45 (2004) 7727–7728

Tetrahedron
Letters
Stereoselective intramolecular hetero Diels–Alder reactions of
1-oxa-1,3-butadienes: a novel approach for the synthesis of

complex annulated uracils

Ipsita Devi and Pulak J. Bhuyan*

Medicinal Chemistry Division, Regional Research Laboratory, Jorhat 785006, Assam, India

Received 13 May 2004; revised 4 August 2004; accepted 13 August 2004
Abstract—The intramolecular hetero Diels–Alder reactions of 1-oxa-1,3-butadienes 4, obtained from salicylaldehyde 1 via O-allyl-
ation followed by Knoevenagel condensation with barbituric acids 3 in the presence of hydrochloric acid as catalyst, affords the
tetracyclic uracil derivatives 5 and 6 in a stereoselective manner and high overall yields.
� 2004 Elsevier Ltd. All rights reserved.
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Scheme 1.
Hetero Diels–Alder reactions1 are becoming a mainstay
of heterocyclic and natural product synthesis. Among
these reactions, the oxa-butadiene Diels–Alder reaction2

provides a means for construction of functionalised het-
erocycles in a regio- and stereoselective manner.

Uracil and its annulated derivatives are well recognised
by synthetic as well as biological chemists.3 The prepara-
tion of naturally occurring complex molecules containing
a uracil ring poses significant synthetic challenges.4 In
this regard the synthetic exploitation of the nucleophilic
double bond of uracil is an important strategy for the
synthesis of a variety of potential products.5 In our con-
tinuing interest in the development of highly expedient
methods for the synthesis of annulated uracils6 of biologi-
cal importance, we recently reported a novel intermo-
lecular [4+2] cycloaddition reaction7 via in situ
generation of the heterodiene at the C-5 and C-6 posi-
tions of uracils. In the present communication we report
a novel intramolecular hetero Diels–Alder approach to
the synthesis of complex tetracyclic annulated uracils in
a stereoselective manner with excellent yields (Scheme 1).

Our synthetic strategy utilising 1-oxa-1,3-butadienes 4,
which were synthesised from salicylaldehyde 1 via
O-allylation followed by acid catalysed Knoevenagel
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condensation with barbituric acids 3, under thermolytic
conditions afforded the tetracyclic cis annulated uracils 5
in high yields along with the trans fused compounds 6 as
minor products.
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Table 1. Intramolecular hetero Diels–Alder reactions of 1-oxa-1,3-

butadienes 4a–4c

Entry Product R1 R2 Reaction

time (h)

Mp

(�C)
Yield

(%)

1 5a CH3 CH3 12 189 75

2 6a CH3 CH3 12 146 5

3 5b H CH3 16 198 70

4 6b H CH3 16 181 5

5 5c H H 18 251 65

6 6c H H 18 226 4
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Allylation of salicylaldehyde8 was accomplished using
the phase transfer catalyst TBAB (tetrabutylammonium
bromide) in a two-phase system of dichloromethane and
20% aqueous sodium hydroxide. The acid catalysed
(HCl) condensation of the aldehyde 2 and barbituric
acid 3a in aqueous medium afforded compound 4a9 in
quantitative yield. The structure of 4a was confirmed
from spectroscopic data. Heating10 4a in refluxing tolu-
ene for 12h, afforded a mixture of the cis hetero Diels–
Alder adduct 5a (75%) and its trans fused stereoisomer
6a (5%) in overall high yields. The structures of the
adducts were confirmed from spectroscopic data and
elemental analyses. The stereochemistries were deter-
mined from the coupling constants of the protons H-
4b and H-10a (for the cis-isomer J = 3.0 Hz and for the
trans-isomer J = 9.0 Hz). Both stereoisomers 5a and 6a
exhibited strong molecular ion peaks at (M+H)+ 301
(employing the positive ionisation technique).

Similarly, compounds 4b and 4c were synthesised by uti-
lising 2 and barbituric acids 3b and 3c under acidic con-
ditions. On refluxing in toluene, 4b and 4c afforded the
two isomeric series of the compounds 5b and 5c and
6b and 6c as reported in Table 1. The structures of the
cycloadducts were confirmed from spectroscopic data
and elemental analyses.

In conclusion, the results delineated here demonstrate a
novel intramolecular hetero Diels–Alder reaction of 1-
oxa-1,3-butadienes and the synthesis of complex annu-
lated uracils in a stereoselective manner and in overall
high yields.
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