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Lithium perchtorate 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 ally1 

vinyl ethers to products of a formal t $sigmatropic rearrangement in this medium reported first by Grieco e1 

OP has turned out to be a useful complimentary to 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, furfiuyl vinyl ethers and thienyhnethyl vinyl ethers in LPDE, 

While benzyl vinyl ethers do not undergo the thermal Claisen rearrangement” that readily compared to 

the isomeric aryl ally1 ethers, filryl vinyl ether is reported to yield a mixture of products upon thermolysiss. In 

contrast to this, 3.5dimethoxyfurfuryl isoprenyt ether undergoes the Claisen rearrangement tirnishing the 

products of [3,3]-sigmatropic shift”. These reports as well as the recent disclosure of Walsh ef ufl 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-furylmethyl vinyl ethers and 2-thienylmethyl vinyl ethers in LPDE. When 

benzyl vinyl ether 1 and I-naphthylmethytvinyt 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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No products 
Starting material recovered 

No products 
Starting material rrcowred 

Ilowever, when 2-filryltrrethyl vinyl ethers 3-7 and 2.thienyItnetl~yl vinyl ethers I) n~cl 9 were exposed to 

LI’DE, they were smoothly transfotmed to the respective formal [I,31 rearrangement products 3.7-9.7 in 

modest yield (Scheme 2 snd ‘1‘af~le 1) 

Scllerllr 2 

3 X=O,R-II 
&I X = 0. R = C2115 

& X = 0, R = C611g 

Q X = 0, R = C112<‘6115 

7r, x = 0,R = C,& 

&I X=&R=11 

&I X=S,R=+F 



9529 

Table 1 

Fntry Vinyl ether Product (t) Yield (“1.) 
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All reactions are conducted aitb 0 2 vinyl elbcr in 3M LPDE a1 an~bient temperature for 6h 

CC Contaminated with 20-25% of unknown aldelydic products 

$? All aldebydic products sbowcd satisfactory high resolution tmss spectral values. 
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The high propensity to undergo this formal [ 1.31 rearrangement exhibited by the 2-finylmethyl 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 benzyl halides in solvolytic 
reactions, the relative reactivity being heteroarylmethyl halide > ally1 halide > benzyl halide.8 To our 
knowledge, this is the first report of a formal [I ,3] rearrangement of heteroarylmethyl vinyl ethers in LPDE. 
This provides a simple and mild route for the synthesis of T-heteroaryl propanals We are currently 
extending this study to 3-heteroarylmethylvinyl ethers. 
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Data for the compound 9: lH-NMR (400 MHz/CDCI3) 6: 9.66 (t, J=l.46 Hz, IH), 7.35 (m. III), 
.2 (m, 31J), 7.05 (m, 2II), 6.25 (dd, J=l.46, 2.93 Hz, Ill), 5.94 (d, J=3.42 Hz, IH), 3.6 (m, IH), 
3.1 (dd, J=6.83, 13.18 Hz, IH), 2.89 (dd, J=7.79, 13.67 Hz, IH), 2.7 (ddd, J=l.5, 8.8, 17.4 Hz, IH), 
2.6 (ddd, J=l.5, 4.6, 17.4 Hz, IH). 
13C-NMR(100.5MHz, CDCI3) F : 201.14 (d), 155.99 (s), 141.36 (s), 138.70 (d), 129.11 (d), 128.37 
((I), 126.49 (d), I IO.12 (d), 105.87 (d), 46.38 (t), 40.08 (t), 35 21 (d). 
Data for conipound&: II 1 -NMR (400 MHz / CDCl3) 8: 9.72 (t, J=l.46 Hz, lH), 7.23 (m, 2H), 
7.18 (dd, J=O.98, 5.85 Hz, II-l), 7 (m, 211), 6.9 (dd, J=3.4, 5.8 IIz, llf), 6.8 (d, J=3.42 Hz, IH), 4.84 
(t, J=7.32 Hz, IH), 3.2 (ddd, J=l.95, 7.81, 15.62 Ifz, III), 3.12 (ddd, J=l.46, 7.32, 15.62 tfz, IH). 
13C-NMR (100.5MHz, CDCI3) S 199.89 (d), 162.35 (s), 160.50 (s), 147.12 (s), 138.74 (s), 
129.09 (d), 129.07 (d), 126.80 (d), 124.37 (d), 124.33 (d), I I5 73 (d), 115.51 (d), 50 73 (t), 
39.72(d) 
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