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Summary: Reactions of nitrosonium hexafluorophosphate or tetrafluoroborate with olefins having 

aryl groups at an olefinic carbon atom at low temperature in acetonitrile afforded 4H-5,6- 

dihydro-1,2-oxaxines with two aryl groups at C-4 and C-6 in fair to good yields. 

In the connection with the study on one-electron transfer from olefins using either 

nitrosonium hexafluorophosphate or tetrafluoroborate, known as good one-electron oxidant,' we 

have run the reaction of methylenethioxanthene(la) with nitrosonium hexafluorophosphate in -^ 
dried acetonitrile at -23°C under nitrogen atmosphere.2 From this reaction were 

thioxanthene-9'-spiro-4-(4H-5,6-dihydro-l,Z-oxazine)-6-spiro-9~-thioxanthene(Za) - 

based on &, a traceable amount of thioxanthoneQ), and small amounts of unknown 

obtained 

in 65% yield 

mixture. 

la - 

The formation of 2a can be rationalized by the - 

3 - 

addition of nitrosonium ion to the 

sterically less hindered olefinic carbon of 5, followed by nucleophilic attack of another 

molecule of &, generating a new carbenium intermediate , which then undergoes cyclization to 

give 2a. - 
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The following new 1,2-oxazines3 were obtained using the foregoing method. Nitrosonium 

tetrafluoroborate was used for the preparations of 2 and 3. 

CHY 

2, X6, Y=Me 2b - 

&, X=0, Y=H 2c - 

Id, X=0, Y=Me d 

CHY 

&, Y=H 

lf, Y=Me 

2e - 

2f - 

CH30 

The reaction of olefins having aryl groups at olefinic carbon atom with nitrosonium 

hexafluorophosphate or tetrafluoroborate gives 4H-5,6-dihydro-1,2-oxazines where acetonitrile 

works only as solvent. This result is in sharp contrast to the previously reported results4 

in which primary or secondary olefins such as propene, cis- or trans-2-butene, styrene, and 

cyclohexene reacted with nitrosonium tetrafluoroborate at -15" to 0°C in acetonitrile to give 

Z-alkyl-N-hydroxyimidazolium tetrafluoroborate where acetonitrile acted as one of the reactants 

There have been several reports to prepare 4H-5,6-dihydro-1,2-oxazines: Diels-Alder 

condensations of nitrosoalkenes and alkenes 5 are useful in the preparation of some 4H-5,6- 

dihydro-1,2-oxazines. However, preparation of nitrosoalkenes seems to limit the use of this 

method. Another widely used approach is the cyclization of oximes either under acidic6 or 

basic7 conditions. But B,y-unsaturated ketones are required for the precursors of oximes in 

the case where acidic conditions are employed. On the contrary, 1-halo-4-nitrobutane is 

required to prepare oxime for the cyclization under basic conditions. In addition, there has 

been one report that cyclopropyl ketones and hydroxylamine hydrochloride were used to make 

4H-5,6-dihydro-1,2-oxazines.' 
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Since each method has its own applicability to the particular structures, reactions of 

o.efins with aryl groups at olefinic carbons with nitrosonium hexafluorophosphate or tetra- 

fluoroborate in acetonitrile at low temperature are conceivable for a simple method for the 

preparation of 4H-5,6-dihydro-1,2-oxazines with two aryl groups at 4 and 6 positions. The 

$cope of this reaction is under study. 
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