Tetrahedron Letters, Vol. 36, No. 52, pp. 9527-9530, 1995
Pergamon Elsevier Science Ltd

Printed in Great Britain
0040-4039/95 $9.50+0.00

0040-4039(95)02038-1

Formal [1,3] Rearrangement of 2-Furylmethyl and
2-Thienylmethyl Vinyl Ethers#

Namasivayam Palani? and Kalpattu Kuppusamy Balasubramanianb™

a Centre for Agrochemical Rescarch
SPIC Scicnce Foundation
110, Mount Road, Guindy
Madras 600 032, INDIA

b Department of Chemistry
Indian Institute of Technology
Madras 600 036, INDIA

Abstract: Benzyl and naphihylmethyl vinyl ethers are inert in LPDE medium, whereas
heteroaromatic methyl vinyl ethers, viz., 2-furyt and 2-thicnylmethyl vinyl ethers undergo formal
[1,3] rcarrangement in LPDE medium.

Lithium perchlorate in diethyl ether (LPDE) has attracted considerable attention in recent years as a
powerful medium to bring about a number of organic reactions!. In particular, the facile transformation of allyl
vinyl ethers to products of a formal 1,3-sigmatropic rearrangement in this medium reported first by Grieco ef
al? has turned out to be a useful complimentary 1o thermal {3,3)-Claisen rearrangement. Our long standing
interest in claisen rearrangement as well as our recent findings? on the mechanism of this [1,3] rearrangement
brought about by LPDE prompted us to investigate the behavior of other potential systems like benzyl vinyl
ethers, furfuryl vinyl ethers and thienylmethy! vinyl ethers in LPDE,.

While benzyl vinyl ethers do not undergo the thermal Claisen rearrangement? that readily compared to
the isomeric aryl allyl ethers, furyt viny! ether is reported to yield a mixture of products upon thermolysis®. In
contrast to this, 3.5-dimethoxyfurfury! isoprenyl ether undergoes the Claisen rearrangement furnishing the
products of [3,3]-sigmatropic shift®. These reports as well as the recent disclosure of Walsh ef af? on the oxy-
Cope rearrangement of the substrates involving 2,3-double bond of the benzofuran prompted us to report our
findings on the behavior of the heteroarylmethyl vinyl ethers in LPDE. In this communication, we describe a
facile [1,3] rearrangement of a few 2-furylmethy! vinyl ethers and 2-thienylmethyl vinyl ethers in LPDE. When
benzyl vinyl ether 1 and 1-naphthylmethylvinyl ether 2 were treated with LPDE at room temperature even

after twenty days there was no reaction (Scheme 1).

# Dedicated to Prof. T.R.Govindachari, Advisor, Centre for Agrochemical Research, SPIC Science
Foundation, Madras on the occasion of his 80th birthday.
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Scheme 1

O

3MLPDE No products

> Starting material recovered

RT, 20 days

O

\[I 3M LPDE

RT, in days

No products
Starting material recovered

However, when 2-furylmethy! vinyl ethers 3-7 and 2-thienylmethyl vinyl ethers 8 and 9 were exposed to
LPDE, they were smoothly transformed to the respective formal [1,3] rearrangement products 3a-9a in

modest yield (Scheme 2 and Table 1).
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Table 1
Entry Vinyl ether Product (3) Yield (%)
1 ! I 1 H
! 0 cnz—o" o 60
0
3 3a
2 Eo_’"\(\ ] o
o CH,- CHO
4 4a
®
3 ] ) 60
o-4 CH, - CHO
5 5a
9
4 |0| IOI 65
]
ol CH,-CHO
6 6a
®
5 Lo % ' o' % 60
o CH,
CHO
1 7a
) l 1
6 s cHg-07 s H 50
8 8a °
F F
7 ! Sl ,S 1 7010
o4 CH,-CHO
2 Sa

All reactions are conducted with 0.2 viny! ether in 3M LPDE at ambient temperature for 6h.

@& Contaminated with 20-25% of unknown aldehydic products.

% All aldehydic products showed satisfactory high resolution mass spectral values,
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The high propensity to undergo this formal [1,3] rearrangement exhibited by the 2-furylmethyl and 2-
thienylmethyl vinyl ethers is in sharp contrast to the inertness exhibited by the benzyl vinyl ethers under
similar conditions, which parallels the reactivity of heteroarylmethyl halides and benzy! hatides in solvolytic
reactions, the relative reactivity being heteroarylmethyl halide > allyl halide > benzy! halide.? To our
knowledge, this is the first report of a formal [1,3] rearrangement of heteroarylmethyl vinyl ethers in LPDE.
This provides a simple and mild route for the synthesis of Y -heteroaryl propanals. We are currently
extending this study to 3-heteroarylmethylvinyl ethers.
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