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1. Introduction

Two or more reactions when carried out in a single pot experi-
ment, they are usually termed as tandem reactions.1,2 When these
reactions take place in sequential manner they may be termed as
sequential or cascade ordomino reactionwhere each further reaction
depends upon the success of preceding reaction. Such processes of-
ten involve reactive intermediates, which are usually difficult to
isolate and hence are prepared in situ and used immediately.

Development of tandem or sequential processes is a rapidly
growing area of synthetic organic chemistry and is a powerful
methodology for efficiently synthesizing complex multinuclear
molecules. Tandem or sequential reactions display high atom
economy and are often accompanied by impressive selectivity.
Tandem reactions involve multiple bond formation in one-pot and
thus lead to reduction in the amount of byproducts, solvents, elu-
ents, time and energy as it does not involve workup and isolation of
many intermediates, there by contributing to the protection of the
environment. The combination of powerful synthetic methods in
one-pot reaction sequences provides a variable access to a wide
range of products with high complexity. The tandem or sequential
processes involving IMDA reaction as the key reaction for the
synthesis of fused and bridged bicyclic or polycyclic compounds has
been extensively used over the past decade, which finds broad
application in the synthesis of natural products.

The IMDA reaction3e5 was first reported by Kurt Alder in 1952,
which led to a significant number of elegant synthetic achieve-
ments. There are two types of connectivity available to the intra-
molecular variant of the DielseAlder reaction:

(a) Type 1 inwhich diene and dienophile are joined at position 1 of
the diene, the cycloaddition results in the formation of fused
bicyclic adduct (Fig. 1).

(b) Type 2 inwhich diene and dienophile are joined at position 2 of
the diene, results in the formation of a bridged bicyclic com-
pound. The product of the Type 2 IMDA reaction contains
bridgehead double bond, which is an anti-Bredt alkene and
thus is very important as only few methods yield such com-
pounds (Fig. 2).

DielseAlder reaction, which would be doomed to fail in the
intermolecular version can be sometimes carried out using intra-
molecular version. Since, in IMDA cycloaddition, the two reacting
functionalities are part of the same molecule, it results in less
negative activation entropies and thus increases the reaction rates.
IMDA reaction often results in pronounced regio- and stereo-
selectivity. The regioselectivity of the reaction may be controlled by
the appropriate choice of substituents in both the diene and
dienophile. The topology (endo or exo) may be influenced by the
electronic and functional nature of the groups attached to the
dienophile and also renders the reaction diastereoselective. Side
reactions such as dimerization or polymerization can be avoided by
using high dilution or low pressure in gas phase. The IMDA cyclo-
addition can be considered for the synthesis of any molecule con-
taining six-membered ring fused to a second ring.

In the recent years, intramolecular DielseAlder cycloaddition in
combination with other organic reactions through tandem or se-
quential manner is pursued for the construction of several impor-
tant bicyclic or polycyclic compounds. In this review, we have
covered such combinations employed during the last decade. We
have broadly classified the tandem or sequential processes in-
volving IMDA as the key reaction into following categories.

2. In situ generation of diene

2.1. Oxidative dearomatization followed by IMDA

Oxidative dearomatization of a phenol and a subsequent IMDA
cycloaddition is an efficient method for the construction of struc-
turally complex polycyclic compounds. Exposure of phenolic sub-
strates to oxidizing agents such as Pb(OAc)4, DAIB, PIFA, NaIO4, etc.
generates dienones, which are highly reactive species and thus
difficult to handle as they are prone to undergo dimerization. The
generation and IMDA trapping of such dienones have provided an
elegant approach to a variety of structurally diverse organic
compounds.

2-Methoxy-4,6-dimethyl-phenol was oxidized with DAIB in the
presence of trans-crotyl alcohol to generate masked o-benzoqui-
none 1 in situ, which underwent IMDA cycloaddition to yield the
tricyclic b,g-enone 2 in 87% yield. The tricyclic compound 2 was

Fused

Fig. 1. Type 1 IMDA.

Bridged

Fig. 2. Type 2 IMDA.
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