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Abstract: Peroxyacid oxidation of diimine (1) yielded only the trans isomer of dinitrone 
-which upon photoisomerization gave dioxaziridines (3a) and (3-d amide (4) as the only 
isolable isomers; an X-ray crystallographic investigation of (1) shows a considerable geometry 
distortion. 

The synthesis of diimine (1) has been reported previously.2 The exclusive formation 

of the trans isomer, previously deduced from n.m.r. analysis, has now been confirmed by an 

X-ray crystal structure analysis.3 The cyclobutane ring is planar as found in the parent 

diketone and derivatives, 495 and the imino nitrogens and the t-butyl quaternary carbons lie in 

the ring plane. Steric interactions between the t-butyl groups and the ring CMe2 substituents 

in diimine (1) result in a marked geometry distortion. 

a = 144.0° 

But 
a’ = 122.6' 

8 = 127.9O 

Y = 6.2' 

[y is the dihedral angle between the CMe2 plane 

and the vertical plane through C(2) and C(4)]. 

Figure 

The distorted bond angles are given in the Figure. The exocyclic CCN bond angles a and a' 

in (1) differ by over 2Oo, the ButNC angle I? is enlarged to 127.9', and the CMe2 groups are 

displaced out of the vertical plane and away from the nearest t-butyl group. The instability 

of the cis isomer can be rationalized since an analogous local cyclobutane geometry would suffer 

a buttressing interaction between the CMe2 group and the flanking t-butyl groups. 

Oxidation of diimine (1) using m-chloroperoxybenzoic acid in dichloromethane or chloroform 

gave dinitrone (2), m.p. 106', in 55% yield. The trans configuration was assigned on the 

basis of the equivalence of the ring methyl groups in the 250 MHz 1 H n.m.r. spectrum: 
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6H (CDC13) 1.56 (18H, s, 2But) and 1.76 (12H, s, 4Me). The reaction may be under thermodynamic 

control as the barrier to cis-trans isomerization in nitrones is lowered under acidic con- 

ditions,6 
-- 

and the exclusive formation of the trans.-isomer can be explained by buttressing 

effects. Dioxaziridines (3a) or (3b) were not formed by direct peroxyacid oxidation of 

diimine (1). 

Exposure of dinitrone (2) to U.V. radiation (A > 300 nm, medium pressure Hg lamp) at 

ambient temperature afforded the novel dispiro oxaziridines (3a) and (3b) together with other 

products. Short column chromatography on silica-gel followed by recrystallization gave (3a), 

32X, m.p. 131-134'; 6H (CDC13) 1.18 (6H, s, 2Me), 1.19 (18H, s, 2But), 1.24 (6H, s, 2Me); 6c 

(CDC13) 21.1 (2Me), 21.8 (2Me), 26.9 (2Me3), 49.8 (2CMe2), 57.6 (2CMe3), 92.6 (2CO); and isomer 

(3b), 23X, m.p. 90-93'; 6H (CDC13) 0.96 (6H, s, 2Me), 1.19 (18H, s, 2But), 1.49 (6H, s, 2Me); 

6c (CDC13) 17.9 (2Me), 23.4 (2Me), 26.9 (2Me3), 49.8 (2CMe2), 57.6 (2CMe3), 92.7 (2C-0). The 

quaternary carbon signal at 6 92.6 is characteristic of an oxaziridine ring, and both compounds 

liberated iodine from acidified iodide. 
1 

The equivalence of the two sets of CMe2 groups in the 

H and l3 C n.m.r. spectra excludes isomers (3~) and (3d) which possess cis N-But groups.' Both - 

dioxaziridines (3a) and (3b) were found to be remarkably stable at ambient temperature. 

Another product, 20X, m.p. 94-96' was also eluted from the column and identified as the 

amide-oxaziridine (4) on the basis of infrared and n.m.r. data: v co 1685 cm-l; 6H (CDC13) 1.16 

(3H, s, Me), 1.26 (9H, s, But), 1.28 (3H, s, Me), 1.44 (3H, s, Me), 1.46 (3H, s, Me), and 1.54 

(9H, s, But). The configuration (4), rather than (6), was established by intramolecular n.0.e. 

difference spectra on a degassed solution at 400 MHz. Selective irradiation of the amide But 

signal (6 1.54) gave ca. 4% enhancements on the adjacent CMe2 signals at 6 1.16 and 1.46, and - 

irradiation of the oxaziridine But signal (6 1.26) gave ca _. 5% enhancement on a different ring 

methyl signal (6 1.44). 

Further irradiation of either dioxaziridines (3a) and (3b) or amide-oxaziridine (4) 

yielded a diamide, m.p. 161-162', which was eluted with ether-methanol (95:5) from silica 

gel and identified as 1,4-di-t-butyl-3,3,6,6-tetramethylpiperazine-2,5-dione (5): vco 1650 cm-'; 

hH (CDC13) 1.57 (18H, s, 2But) and 1.68 (12H, s, 4Me). No evidence was found for the formation 

of the isomeric diamide (7), which would show two sets of ring methyl signals in the n.m.r. 

spectrum (all four ring methyl signals in (5) are isochronous). 

The structure and stereochemistry of the products obtained in the photo-induced ring 

expansions (3)-c(4)+(5) are consistent with stereoelectronic control, 
8. 

i.e. the C-C bond 

cleavage occurs anti to the oxaziridino nitrogen lone pair. 
9 

This is in accord with a recently 

proposed theory and example of stereoelectronic control in the photo-isomerization of oxa- 

ziridines to amides. lo The ring expansion can also be achieved thermally, thus oxaziridine (3) 

rearranges at ca. 110' in 1,2,4-trichlorobenzene solution mainly to the amide (4). On further 

heating at ca.y60°, (4) yields the diamide (5) as the major product. The formation of diamide 

(5) by a thermally or photochemically induced double ring expansion of dioxaziridines (3a) and 

(3b) represents a novel synthetic approach to the piperazine dione ring system. 
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