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Stereoselective Synthesis of cis-2,3-Diarylaziridine by Rearrangement of
Aryl-Substituted N-(Silylmethyl)imine
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Thermal rearrangement of aryl-substituted N-(silylmethyl)imines to N-silyl-
aziridines with high cis-selectivity was revealed and workup of the products readily led to
cis-aziridine derivatives.

N-Silylmethylated imines are often reported to be good precursors of azomethine ylides, whose generation
is usually performed by quaternarization of the imines followed by desilylation.1) Here we wish to report the
novel thermal rearrangement of aryl-substituted N-(silylmethyl)imines to 2,3-diarylaziridines with high cis-
selectivity,2) which features the formation of azomethine ylide directly via the silicon 1,2-shift. Aziridines are of
great interest because of their synthetic applicability.3)

N-(o-Trimethylsilylbenzyl)benzylideneamine (1a) was refluxed in xylene for 24 h followed by column
chromatography (SiO2) to give cis-2,3-diphenylaziridine (3a)® in 63% (82% based on the converted 1a) and the
desilylated imine 4a (14%). The reaction is highly stereoselective and no trans-isomer was detected. Similarly,
unsymmetrically disubstituted cis-aziridines 3b and 3c could be prepared selectively from N-silylmethylimines
1b and 1c (See Table 1).5)
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While the yield of aziridine 3a increased at higher reaction temperature and with longer reaction period,
the selectivity of 3a slightly decreased after 24 h because of an increase in the desilylated imine 4a. The
rearrangement of silylmethylimine 1a to aziridine 3a is more favorable in nonpolar solvents and does not need
any desilylation reagent such as CsF. The sole example of azomethine ylide formation from an N-silylmethylated
imine without such desilylating agent is that in HMPA-H20 media reported by Tsuge et al.1b)

When the rearrangement of imine 1a at 140 °C in dg-benzene was monitored by IH-nmr, a new set of
signals corresponding to those of cis-N-trimethylsilyl-2,3-diphenylaziridine (2a)0) appeared and increased with a
decrease in the amount of 1a and the reaction ceased after 8 h. When the nmr tube was opened to air, silyl-
aziridine 2a was readily converted to cis-aziridine 3a. Furthermore, an azomethine ylide, a precursor of silyl-

aziridine 2a, was trapped with diethyl acetylene dicarboxylate (DEAD) to give pyrroline 5 (in 43% as a 7:3
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mixture of cis and trans isomers)’) by heating imine 1a in the presence of DEAD?S) followed by SiO2
chromatography.

Table 1. Thermal Rearrangement of Imines 1 to Aziridines 3

Imine 1 Solvent  Additive Temp Time Yield or Recovery/%
h

R 3 4
la H benzene - reflux 24 0 0 96
la H toluene - reflux 24 17(44)d) 22 61
la H xylene -- reflux 5 49(93) 3 48 - .
1a H  xylene ~ reflx 15 55095 2 42 @ Yields in parentheses are
la H xylene -- reflux 24 63(82) 14 23 h : .t
la H MeCN - reflix 24 0 o 100 P) The starting imine
la H THF . reflux 24 0 0 100 contains a regioisomer
1a H THF  CsF(leg) r 10 0 100 0 A
1a H HMPA H0(leq) rt 36 0 53 0 for 1c0 °
1b p-CI®) xylene —~  reflix 24 57(73) -9 22 ) Not determined.
1c p-MeOb) xylene - reflux 24 43(74) -© 42

Thus the intermediate azomethine ylide 6a, formed by rearrangement of the silyl group onto the nitrogen

atom, is assumed to cyclize to N-silyl ™S (trans-6a cis-2a
cis-aziridine 2a. In the scheme on the A Ph i
N
igh 1a —2—» N
right, the most 'stable (62‘1) of .four S @ﬁ 1)DEAD EtO,C, CO,Et
possible geometrical forms is depicted Ph \ B
and thermal conrotatory cyclization of 6a 2)H,0 Ph N Ph
this trans-6a would give rise to cis-2a. )\/COZEt
EtO,C
5
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