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Summahy. The phepahation o6 the Li_Rle. compounds i6 hepohRed Atahting 6hOm The 

CohhUponding bhomo dehiwativeo.3-Thimethyenieuxy6uhan gived hibe eabity Ro 

cycLoaddiRiono addohding bicyclic tethahydhoduhanonic syntemn. 

Heterocyclic silyl enol ethers are versatile synthons in organic chemi;_tiy : 
2-trimethylsiloxy-furan has been widely used in synthesis of butenolides and 

through 2,5-bis(trimethylsiloxy)-furant -thiophene'and -pyrrole6a rapid entry 

into the synthesis of lignans and related systems has been envisioned. 

As a part of our interest in the development of the chemistry of heterocyclic 
697 

silyl enol ethers, we report now the preparation of 3-trimethylsiloxy-furan 1 

and 3-trimethylsiloxy-thiophene 2 and the preliminary results of their reac- 

tional behaviour with electrophiles and with dienophiles in [4+2] cycloaddi- 

tions. 

1 and 2 were prepared by reactionaof the corresponding heterocyclic anions 

generated from 3-bromofuran 3 and 3-bromothiophene 4 with bis-ttrimethyl- 

silyl)peroxide which acts here as a very suitable new reagent for electro- 

philic oxysilylation. 
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Whereas 1 is a colourless volatile liquid which can be stored for more than 

one month in freezer (-10') under nitrogen , 2 is a yellow oil that after 

some weeks at -25' slowly starts to polymerize giving a black mirror on the 

surface of the flask where it is stored. 

Protonolysis and deuterolysis of 1 and 2 gave 3, PHI-furanonez?5,7 and 3, [2H] 
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-thiophenonei'6, 8; bromination of 1 at low temperature gave the bromo- 

derivative 9 , whereas 2 gave a polybrominated system even using a molar 

defect of bromind! 
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Moreover reactions with carbon electrophiles generally did not give the 

expected products of general formula 10. The presence of Lewis Acids led in 

fact to an uncontrolled degradation of the heterocyclic rings. 

3-Trimethylsiloxy-furan 1 showed anyway its major synthetic perspectives in 

Diels-Alder reactions with dienophiles. 

Addition of maleic anhydride (1 eq.) to compound 1 (2 eq.) at room tempera- 

ture and without solvent resulted in the formation of a solid that, after 

crystallisation, showed to be the adduct 11. 
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Its spectral propertied2were in perfect accordance with the exo geometry re- 

ported in the scheme . 
Treatment of 1 with p-benzoquinone13in refluxing benzene followed by acetic 

anhydride-pyridine gave compound 12 and reaction of 1 with dimethyl-acetylen- 

dicarboxylate in thf4 same reaction conditions gave, after vacuum distilla- 

tion, the adduct 13 as an oil. Its further,zesilylation induced with tri- 

fluoroacetic acid in CC14 gave the ketone 14. 
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The tendency of 1 ,io p+d y 1 c c oadditions was confirmed by the formation of 

15 ( 55% yield ca.) by the reaction with methylacrylate in neat at 95'C for 

20 h. With that dienophile furan gives thermal cycloadditions in comparable 
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yields only under high pressure? 

Further applications of 1 in synthesis, especially regarding the preparation 

of antraquinonic nuclei, are currently under investigation. 
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6 shows broad nmr signals, probably for the equilibration between the two 



5158 

forms 6a and 6b. 

-11). 9 nmr 6 (CCl,,/TMS) 5.2 (m, 1X, H2), 6.4 (m, lH, H4), 8.0 (m, IH, H5). 

M/S (m/e) 162-164 CM+), 82-84 (M+-Bri. 

Bromination of 2 gave at -78OC a product with the following nmr signals : 

4.94 cd, lH, J q 4.5 Hz) and 5.53 (d, IH, J = 4.5 Hz) to which the possible 

structure 16 of 2,2,4,5-tetrabromo, 3-tetrahydrothiophenone has been as- 

signed. 

-12). If nmr d (CCL~/TMS) 2.4 (m, 2H, CH2) 3.76 (d of an AB system, tH,J = 

PHz, CHCOO) 3.91 (d of an AB system, lH, J = PHz, CHCOO) 4.83 (s, lH, CHO), 

5.40 (d, lH, J = 4.5 Hz, CHO-CO). M/S (m/e) 182 CM+), 154 (M+-CO), 81 (base). 

-13). 12 nmrd ICDC13ITMS) 1.35 (d, lH, J = 11 Hz CH2-Hendo), 1.58 (dd, IH, J 

q 11 Hz and J q 3 Hz, CK2-Hexo), 2.47 (s, 6H, COOMel, 4.29 (s, lH, CHCO), 

4.80 (d, lH, J q 3 Hz, CH-01, 7.2 (m, 2H, Arom.). M/S (m/e) 248 (M+-281, 234 

(M+- CH2=C=O), 43 (base). 

-14). 13 nmr 6(CC14/TMS) 0.26 (s, 9H, Me3Si1, 3.77(s,6H, COOMe), 5.0 (m, 

lH, H3), 5.4 (m, lH, CHO), 5.6 (m, lH, CHO). M/S (m/e) 298 CM+), 283 CM+-15), 

73fbase). 

-15). 14 nmr 6 (CC14/TMS) 2.05 (s, lH, J = 37 Hz, CH2-H endo), 2.35 (dd, lH, 

J = 37 Hz and J = 4 Hz, CH2-H exe), 3.72 (.a, 6H, COOMe), 4.90 (s, tH, CHCO), 

5.33 (d, lH, J = 4 Hz, CH-0). M/S (m/e1 211 (MC-151, 153 (base). 

-16). 15 M/S (m/e) 170 CM+), 142 (M+-28), 114 (M+-561, 84 (CH=CH-CO-CH2'0), 

59 (COOMe), 55 (base, CH-CH=CH-$1. 

-17). W.C.Dauben, H.O.Krabbenhoft J.Am.Chem.Soc., 98, 1992 (1976). 

(Received in UK 5 August 2986) 


