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REGIOSELECTIVE [3+2]-CYCLOADDITION
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CYCLOHEXANE| N-OXIDE

A. V. Varlamov', F. 1 Zubkov', K.F. Turchinz, AL Chernyshcv'. and A. N. Levov'

Keywords: 2-benzazepines, isoxazolidines, cyclic nitroncs, [3+2]-cycloaddition.

1,3-Dipolar cycloaddition of acrylonitrile [1] and mcthyl- and ethyl acrylates [2] to nitrone 1 does not
occur regiospecifically or stercospecifically, but the addition of styrene [3] occurs regioselectively with formation
ot a 5-phenyl-substituted isoxazolidinc ring.

We have cstablished that when nitronc 1 is boiled n benzenc with excess trimethylvinylsilane,
[3+2]-cycloaddition occurs regioselectively with formation of two stereoisomeric 2-trimethylsilyl-substituted
1soxazolidincs 2a and 2b (76% yield) in the ratio ~1:0.6.

Me
)
Me,Si—-CH=CH,
+ 80°C. 14 h
=N
Y
(0
1
H Meaw,, H

,,,,,,

S™SiMe, SiMe,

2a (exo-trans) 2b (e¢xo-cis)

Compound 2a was isolated chromatographically in pure form.

Compounds 2a and 2b arc formed from an evo-transition state as a result of approach of the
trimethylvinylsilanc molecule in respectively the trans or cis position to the methyl group at the C;s, atoms of
nitrone 1.
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The spatial structure of adducts 2a and 2b was cstablished by '"H NMR spectra, using data on homonuclear
Overhauscr effects of the 7-H, 11a-H, 1-HA, 1-HB, and 2-H protons. The established regioselectivity is the sccond
example of such [3-+2]-cycloaddition among cyclic nitrones of the 2-benzazepine serics.

7-Methyl-2-trimethylsilyl-1,2,4,6,7.11a-hexahydro-SH-[isoxazolo]3,2-a|-2-benzazepine-5-spirocyclo-
hexanes] (2a,b). Found, %: C 73.15; H 9.55: N 3.91. C»;H::NOSI. Calculated, %: C 73.45; H 9.62; N 4.08.

Compound 2a: white crystals; mp 103-105.5°C (hexanc), R, 0.55 (Silufol UV-254, cthyl acetatc-hexanc,
1:20). '"H NMR spectrum (CeDs, 400 MHz), §. ppm: 4.43 (1H, dd, 11a-H): 3.75 (IH, m, 7-H); 3.57 (1H, t, 2-H);
2.55 (IH, m, I-HA); 2.43 (IH, m, I-HB): 2.00 (1H, d. 6-HA); 1.22 (3H, d. 7-Me); 1.18 (1H, dd, 6-HB).
IR spectrum (KBr), v, cm’: 856, 1258 (SiMcs).

Compound 2b: (in a mixture with 2a, 2a/2b, 1:0.6): white crystals; mp 101-103°C (hcxanc), R, 0.34
(Silufol UV-254, ethyl acetate-hexane, 1:20). 'H NMR spectrum (CeDs, 400 MHz), §, ppm: 4.47 (1H, dd, 11a-H);
3.62 (1H, dd, 2-H); 3.09 (1H, m, 7-H); 2.72 (IH, m, I-HA): 2.05 (1H, m, 1-HB). 1.97 (1H, d, 6-HA); 1.25 (3H, d,
7-Me); 1.22 (1H, dd, 6-HB). Mass spectrum, ni/z (la, %): 343 (M', 13), 227 (31), 226 (61), 212 (27), 198 (28),
184 (19), 172 (21), 156 (16), 144 (21), 132 (16), 131 (100), 130 (69), 129 (35), 115 (41), 101 (36), 98 (19),
91 (16), 77 (21), 73 (29), 55 (11), 41 (17). IR spectrum (KBr), cm™: 856, 1258 (SiMc).
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