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The difference in the direction of reactions A and B clearly shows that the self-condensation of two molecules of cyclo- 
hexanone cannot be the first stage of its reaction with the amines (Ia, b). 
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A D D I T I O N  OF 4 - N I T R O B E N Z O N I T R I L E - N - O X I D E  
TO D E R I V A T I V E S  OF a - M E T H Y L E N E L A C T O N E S  
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The N-acylated a-methylenelactones (I) and (II) readily participate in the reaction of the cycloaddition with 4-nitrobenzoni- 
trile-N-oxide resulting in the formation of the spirocyclic derivatives (III) and (IV). The reaction proceeds at room temperature 
in acetonitrile: 
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The addition proceeds regiospecificaUy and only leads to the isomer in which the oxygen atom of the isoxazoline ring is 
connected to the spiro atom. The orientation of the addition is confirmed by the data of the PMR spectra, in which the sig- 
nals of the methylene protons of the isoxazoline ring appear in the region of 4 ppm; this is characteristic of the methylene 
group at the position 4 [1]. 

The amide (iII) is readily deacylated by the action of aqueous alkali; the spirocyclic system is thereby retained. 
4-Benz•y•-5•5-dimethy•-4'-(4-nitr•pheny•)-2-•x•m•rph••ine-3-spir•-5'•(2-is•xaz••ine) (III) .  mp 

209-211~ (from CH3CN). PMR spectrum (DMSO-D6): 1.27 and 1.46 ppm (3H each, s, CH3), 3.62 and 4.29 ppm (1H 
each, d, J = 19 Hz, CHz), 4.33 and 4.62 ppm (1H each, d, J = 12 Hz, CH2), 7.1-7.5 ppm (5H, m, C6H5), and 7.62 and 8.16 
ppm (2H each, d, J = 9 Hz, C6HD. 
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4-Benz•xycarb•ny•-5•5-dimethy•-4'-(4-nitr•pheny•)-2-•x•m•rph••ine-3-spir•-5'-(2-is•xaz••ine) 
(IV). mp 153-155~ (from 2-propanol). PMR spectrum (DMSO-D6): 1.33 and 1.38 ppm (3H each, s, CH3), 3.89 and 
4.22 ppm (1H each, d, J --- 18 Hz, CH2), 4.29 and 4.47 ppm (1H each, d, J = 12 Hz, CH2), 4.98 ppm (2H, s, CHz), 7.16 ppm 
(5H, s, C6H5), and 7.71 and 8.18 ppm (2H each, d, J -- 9 Hz, C6I-I4). 

5 ,5 .D ime thy l . 4 ' . ( 4 -n i t ropheny i ) . 2 -oxomorpho l ine -3 - sp i ro -5 ' - (2 - i soxazo l ine )  (V). mp 190-192~ 
(from 2-propanol). PMR spectrum (DMSO-D6): 1.12 and 1.17 ppm (3H each, s, CI-I3), 3.20 and 3.98 ppm (1H each, d, J = 
18 Hz, CH2), 4.16 and 4.42 ppm (1H each, d, J = 11 Hz, CHz), 5.00 ppm (1H, s, Nil), and 7.79 and 8.24 ppm (2H each, d, J 
= 9 Hz, C6I-I4). 
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