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Introduction

The Danishefsky’s diene, trans-1-methoxy-3-trimethyl-
siloxy-1,3-butadiene (also known as Kitahara diene), was
first introduced by Danishefsky and Kitahara in 1974.1

Since the diene is very electron-rich it is used as a very re-
active reagent in Diels–Alder reactions. The methoxy
group accounts for the regiospecificity observed in the
Diels–Alder reaction, since the electrophilic carbon to
which it is attached will react preferentially with the most
nucleophilic atom of the dienophile. The electron-donat-
ing nature of this diene confers high reactivity and orien-
tational specificity in its reaction with unsymmetrical
dienophiles. 

The high reactivity coupled with the easy availability
makes 1-methoxy-3-trimethylsiloxy-1,3-butadiene a po-
tentially very important reagent in organic synthesis. Its
first synthesis was reported by Danishefsky and Kithara
starting from 4-methoxy-3-buten-2-one in the presence of
trimethylsilyl chloride and zinc chloride (Scheme 1).2
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(A) The enantioselective hetero-Diels–Alder reaction of Danishef-
sky’s diene with benzaldehyde has been achieved both experimen-
tally and theoretically, incorporating a series of a,a,a¢,a¢-tetraaryl-
1,3-dioxolane-4,5-dimethanol (TADDOL) derivatives as catalysts,
affording 2-phenyl-2,3-dihydro-4H-pyran-4-one (1).3

(B) After acetylation, condensation between Danishefsky’s diene
and benzoquinone afforded a stable methoxytriacetoxydihydronaph-
thalene intermediate 2, which was subsequently transformed into the
regiospecific 7-naphthylboronic acid 3 by the Snieckus DOM proto-
col.4 

(C) Mandai and co-workers delineated the reaction of Danishefsky’s
diene with aryl-/alkyl-substituted aldimine catalyzed by silver in the
presence of a ligand leading to the formation of pyridinone 4.5
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(D) Alaimo and co-workers have designed domino reactions where
the nitroarene reduction by indium(0) generates an amine to which
addition of an aldehyde followed by Danishefsky’s diene provides
access to dihydropyridin-4-ones 5. The yields are comparable or su-
perior to the reported stepwise reactions.6

(E) The hetero-Diels–Alder reaction between glyceraldehyde ace-
tonide and the Danishefsky’s diene formed one of the key steps in the
enantioselective formal total synthesis of the cytotoxic macrolide
(+)-aspergillide C (10).7

(F) Tropones reacting with Danishefsky’s diene served one of the
important steps in a multistep synthesis of polycyclic compounds
12.8

(G) Chaładaj et al. presented a simple and efficient synthetic route to
chiral cis-6-substituted 2-(2-hydroxyethyl)-5,6-dihydro-2H-pyrans,
a versatile chiral building block, by performing three key transfor-
mations: enantioselective hetero-Diels–Alder reaction of an alde-
hyde with Danishefsky’s diene, selective reduction of the carbonyl
function, and Claisen or related rearrangement. The synthetic utility
of this methodology was illustrated by the total synthesis of antibiot-
ic (–)-centolobine 14.9

OMe

TMSO

NO2

Ar

In(0)

EtOH
H2O

NH2

Ar

RCHO N

Ar

R

+

  In3+ byproducts
recycled as catalyst

N

O

Ar
5

OMe

TMSO

+
O

O

H

O

Ferrier-type
reaction

oxidative
lactonization

O

O

O

O
O

HH

H

O

O
O

H

HO

Julia–Kocienski
olefination

10
(+)-asperigillide C

9

OMe

TMSO

O
E

1. PhMe, reflux
2. 0.1 M HCl

O

O

COOEt

H

O

O
OEt

ODBU

11
12

OMe

TMSO

+
R H

O

OR OH

O

OHMeO
14

(–)-centolobine
40% yield, 93% ee

13

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


