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Abstract: Methyl (trimcthylsilylmcrhyl~e~lenec~~~late, which is a common key compound in preparation of 
precursors for di-ew-methylene derivatives of isoxazolines, rcac~s with nitrile oxides to yield cycloadducts. isoxawks. 
Reduction and a&y&ion of cycloa&cts leading to 4-acetoqmetbL5-(trinaethylsi~imethyl)isoxasoles followed by 
jluoride ion-promoted 1.delimination reaction in tht presence af dienophiles gave fused isoxawles. 

Concomitant 1,3- and 1,4-elimination reactions of a silyl group and a proper leaving group from 

organosilicon compound8 provide an efficient method for the generation of active species in cycloaddition 

reactions under mild and neutral conditions. We have already reported a novel 13-elimination reaction to 

generate 1,3-d&&r reagents, azomethine ylides and thiocarbonyl ylides, and their [3+2] cycloaddition to olefins 

yielding pyrrolidines~~ and tetrahydrothiophenes,*b~ respectively. 1,4-Elimination reaction of a stiyl group and 

an ammonium group to generate di-exe-methylenecyclohexane derivatives is ako successfully applied to 

construct a decalin skeleton.*d Compared to carbocyclic analogue.3 the synthetic studies on the generation of 

heterocyclic di-exe-methylene species (oquincdimethane type) from heteroaromatic systems are fallen behind 

presumably because the structure of dienes or their pncursors were limited and the synthetic route to them were 

not necessarily established.4 
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We planed to prepare and use methyl (trimcthylsilylmethyl)~e~l~~xyla (1) as a dipolatophile and 

a common key compound leading to precursors for di-exe-methylene compounds which subsequently react with 

olefins in [4+2] cycloaddition mode to afford fused heterocyclic compounds. Here we report the new and 

general route toward the synthesis of the precursor 5 for dl-exe-methyleneisoxaxolines 6 and their Diels-Alder 

reactions leading to fused isoxaxoles 7 (Scheme). 

Methyl (trimethylsllylmethyl)acetylenecarboxylate (1) was prepared from 2-pmpynyltrimethylsilane and 

methyl chloroformate in 69% yield (deprotonation with n-butyllithium in Et20 at -78 “C and methoxy- 

carbonylation with methyl chlorofotmate at -78 “C-rt). Acetylenecarboxylic acid ester 1, thus obtained, was 

subjected to [3+2]cycloaddition reaction with representative allphatlc (R=r-Bu, Me) and aromatic (R=Ph) nitrile 

oxides 2. As for the generation of 2, two methods were applied (one method is thermolysis of oxime chlorides5 

and the other is dehydration of nitro compound&) and 1 as a dipolatophile was nicely converted to isoxaxole 

derivatives 3a-c in high yields7 (Table 1). 4-Isoxazolecarboxylic acid esters 3a-c were reduced with lithium 

aluminum hydride in Et20 at room temperature to yield the corresponding alcohols 4a-c. These alcohols were 

converted to the acetates 5a-c by treatment with acetic anhydride and a catalytic amount of NJV-dimethyl- 

aminopyridine in a pyridine-THB mixed solvent at room temperature. As shown in Table 1, the precursors 5 

bearing aliphatic or aromatic substituents were obtained in high yields. Except for 1, I-hydroxymethyl-, l- 

acetoxymethyl-. l-dimethylaminomethyl-2-(trimethylsilyl~thyl)acetylenes, and trimethyl(4-trimethylsilyl-2- 

butynylhunmon ium iodide were not effective for the present 1,3dipolar q&addition reaction. 

Table 1. Conversion of 1 to the Precursors Sfor Di-exomethylene DerivativesG. 

Nitrile Oxide 2 % Yield: 

R 3 4 5 

t-B# 83 84 

3a 4a 

Meb 87 84 
3b 4b 

Ph’ 83 88 

3c 4c 

’ For the generation of nitrile oxide, thermolysis of the corresponding oxime chloride was 

used (ref. 7). 

b For the generation of nitrile oxide, dehydration of nitro compound was used (ref.@. 

’ Isolated yield. 
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Table 2. Fluoride Ion-Promoted 1 ,GElimination from Diene-Precursors 5 and 

Diels-Alder Reaction. ’ 

CsF/MeCN* 

Diene-precursor 5 
R 

Dlenophile Conditions Product 7 % Yiek? 

f-Bu 

5a Me02 

02Me 
rt, 2.5h 

r: OPM 

I 

k” 

OMe 

rt, Pdays 

rt, lday 

f” 

N 

I 
tt, 2h 

55”C, 2h 

Me 

5b 

02Me 

I 
Me02 % 

P 

OMe 

rt, lh 

rt, 9h 

Ph 

5c x 

02Me 

I 
Me02 

ri” 
02M 

rt, 3h 

rt, lh 

OMe 
rt, lh 

82 

(1:1.2) 

:24 
(1:1.2) 

86 

83 

(1:1.4) 

75 

59 

(1:1.6) 

‘ For the prooedwe, see text. 
b isolated ytekl dtef purifiitlon by oolummn chmmmgqhy on sllica gel. The fegioisomwto mtio was 

shown in pamthesis. 



488 

These precursors 5 for di-exu-methylene derivatives 6 were subjected to fluorlde ion-promoted 1,4- 

elimination reaction of a silyl group and an acetoxy group in the presence of c&urn fluoride. Although the 

formation of 6 was detected by GC-MS and a isomeric mixture of dimers of 6 was mainly obtained in the 

absence of the dlenophlle, the reaction in the presence of a dienophile proceeded smoothly to afford the 

corresponding fused isoxaxoles 7 in excellent yields. Various kinds of fused isoxazoles 7 listed in Table 2 

express efficiency of this methcd. The most effective conditions we examined wen as follows: to a flame-dried 

flask containing cesium fluoride (1 .O mmol) and purged with nitmgen were successively added acetonitrlle (1 

ml), &thy1 fumamte (1.5 mmol) and the precursor k (0.5 mmol) at mom temperatum. After stlrring for 2.5 

h at the same temperamre, the reaction mixture was poured into water and extracted with Et20. Cycloadduct 7a 

was obtained in 90% yield sfter pur%cation by chromatography on silica gel. In some cases two kinds of dimers 

derived from 6 were also produced in a small amount in addition to 7. 

In conclusion this synthetic strategy provides a general method for the generation of dl-exe-methylene 

analogue of isoxazolines and in principle this may be applicable to the other fused heterocyclic systems. Now 

reactions of 1 and related compouqds with other 1,3dipolar reagents and 1.3-dienes are actively examined. 
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