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Abatrsct-Isoxazoles 3c-e undergo intramolecular Diels-Alder cycloaddition 

at 200oC only in CBCll solution or in toluene with CFJCOOH catslysis. 

The recently reported' observation that 3-methyl-5-vlnylisoxazole can undergo 

Dlels-Alder cycloaddition to activated dienuphiles, prompted us to test the possl- 

bility of achieving the intramolecular cycloaddltion,2 a s  a new way for the synthe- 

sis of selectively functionelized polycyclic compounds. 

The substrates for the cycloaddxtion reactlon a r e  easily obtained, with high 

yields, by a Wittig reaction of the phusphorsne 13 with unsaturated aldehydes 

(Table I)*. Always mixtures of 6 and Z isomers are obtained, the ratio changing in 

dependence of the base used. The lsomers can b e  separated easlly by flash chromnto- 

graphy, but are generally used without seperatlan for the thermal reactxons, since 

the single E and Z isomers would bring to the same mixture of dlastereo~someric 

cycloadducts. Only in one case (entry dl the mixture has been submitted to flash 

chromatography to get an unseparable mixture of the pair of isomers with t h e  flxed 

E stereochemistry at the dienophile part of the molecule. 

By heating the compound 3a in toluene in a sealed tube 20h at 200°C only the 6 

phenol 4+ 1s obtslned quantitatively, arising from a Claisen rearrangement. The 

isoxazole 3b. I" refluxxn< mes~tylene (164mC), affords the compound s4  ID 58% 

. . yield, 1 . e .  the product of a Claisen-Cope rearrangement Heating of the ~soxezoles 
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3c-e in the same condltlons far longer periods leads to the almost complete recov- 

ery of the starting materials, together with unidentified decomposition products, 

particularly in the case of compounds 3d-e. 

Attempts to obtain the cycloaddition reaction by the catalysis of Lewis acids like 

AIC1aS or E ~ A I C I I ~ .  Bentonite-Fe3' ' or radical cations like Benton~ts-FeD/t- 

Butylphenol with the substrates 3c or 3e failed. 

To our surprise, running the thermal reactlon of the substrates 3c-e in CHCI, 

solutions in a sealed tube over 150PC, the cycloadducts were observed by GC-MS 

monltorlng. The isoxaeole 3c, after 48h at 200°C, showed only a 10% c o n v e r s ~ o n  to e 

mixture of cycloadducts 6 (broad peak by GC-US). The more ectlvated substrates 3d 

and 3e, however, after 36hZ0 gave the respective cycloadducts 7 end 8 as mixtures 

of their cis and trans stereoisomers (related to the csrbocycle rings fusion) in 

3:l and 1.2:l ratio respective1y.l The aromatlzed product is the only one detected 

by GC-MS, in accord to previous observations.' The ring-fusion position adjacent to 

the carbomethoxy group with the hydrogen & to the ester function relies on the B 

stereochemistry of the dienophile part of the starting material. The complexity of 

the spin system associated with the brldged protons doesn't allow the assignment 

of the cis/trens stereochemistry to the isomers. 

The absence of any cycloaddit~on product when 0,N-bistrimethylsilylacetamide 

(BSA)12 is added to the reaction mlxture, indicates that the cyclosddition reaction 

1s catalysed by the acidxty arising from thermolysis of CHC1.. However, no trace of 

the cycloadducts is observed by leaving the substrate 3d in CHC1. solution for one 

month. The BrBnsted acid catalysis at high temperature is also demonstrated by the 

obtainment of the cycloadducts 7 by heating the substrate 3d in toluene in a sealed 

tube at 180°C wlth addition of 0.5 equiv. of CFsCOOH. The same reaction mixture 

doesn't give any trace of the cycloadducts at room temperature. 

To our knowledge this is the first example where the CHCIJ is sble to behave as an 

acid catalyst in a Diele-Alder reaction. Since P. Laszlo" reports that "the acids 

of Brdnsted type are, practically, inefficient" for the Diels-Alder reaction, the 

activation process observed by us needs s deeper investigation. 

The synthetic application of the vinylisoxazole route to functionslized polycyclic 

compounds, shown by the obtainment of decalone g4-" by ~ = / ~ s n e y  cleavage of the 

isoxazole ring, will be the object of further studies in our group. 
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