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ABSTRACT

The reaction of silyldibromomethyllithium with aromatic imines provides r-amino acylsilanes via a bromo aziridine intermediate upon quenching
the reaction with water. Alternatively, treatment of the bromo aziridine intermediate with various Grignard reagents or lithium aluminum hydride
permits the nucleophilic displacement of the halogen to furnish substituted silyl aziridines.

Aziridines are an important class of three-membered N-
heterocyclic compounds which serve as versatile intermedi-
ates in organic synthesis.1 Their inherent ring strain activates
the carbon-nitrogen bond, and they often serve as good
electrophiles. Consequently, aziridine-containing natural
products often exhibit strong biological activities because
the aziridine motif can act as a powerful alkylating agent
for DNA.2

Recently, Aggarwal et al. have reported that silyl aziridines
can serve as useful intermediates for the synthesis of aziridine
derivatives.3 Here we wish to report a novel synthesis of
silyl aziridines via a three-component coupling reaction with
silyldibromomethyllithium. Additionally, this procedure al-

lows for a facile synthesis ofR-amino acylsilanes, which
are known to be viable synthetic intermediates.4

tert-Butyldimethylsilyldibromomethyllithium (1a) was
readily prepared by the deprotonation of dibromomethyl-
silane5 with lithium diisopropylamide (LDA) in THF at-78
°C.6 A solution of benzaldehyde imine2a in THF was added
then dropwise to the yellow solution of1a at -78 °C. The
reaction mixture was allowed to warm to-40 °C over 2 h,
after which it was quenched with water. Extractive workup
and purification providedR-amino acylsilane3a in 63%
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yield. The formation of theR-amino acylsilane3 can be
reasoned by the hydrolysis of bromo aziridine intermediate
5 which results from a 3-exo-trigcyclization of the initially
formed adduct4.7 Although we expected the rearrangement
product7 via a 1,3-migration of the silyl group from the
carbon to the negatively charged nitrogen, no such product
was detected in the reaction mixture (Scheme 1).8

The reaction can be utilized for the synthesis of various
R-amino acylsilanes3, which are a rare class of function-
alized acylsilanes (Table 1). Although functionalized acyl-
silanes have been extensively explored in organic synthesis,9

few reports onR-amino acylsilane preparation have appeared
in the literature. Unfortunately,N-alkyl aromatic imine did
not yield the expected product (entry 8). No observable
reaction occurred with aromatic oximes and hydrazones.
N-Tosyl imine gave the adduct4, which did not cyclize to
the bromo aziridine5. This is because the electron-withdraw-

ing sulfonyl group lowers the nucleophilicity of the lithium
amide. In this case, dibromoN-tosyl amide was obtained in
84% yield (Scheme 2). This fact could indicate the inter-

mediacy of carbene is not involved in this reaction. The
reaction of silyldichloromethyllithium1b providedR-amino
acylsilane3a in 68% yield (entry 10). Again, no rearrange-
ment products were isolated.
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Scheme 1

Table 1. Synthesis ofR-Amino Acylsilanesa

entry X Ar1 Ar2 Si yield (%)

1 Br Ph Ph t-BuMe2Si 3a 63
2 Br 4-Cl(C6H4) Ph t-BuMe2Si 3b 69
3 Br Ph 4-Cl(C6H4) t-BuMe2Si 3c 60
4 Br Ph 2-MeO(C6H4) t-BuMe2Si trace
5 Br 2-CF3(C6H4) Ph t-BuMe2Si 3d 47
6 Br C6F5 Ph t-BuMe2Si trace
7 Br Ph Ph Et3Si 3e 11
8 Br Ph n-Pr t-BuMe2Si trace
9 Br Ph Ph i-Pr3Si 3f 57

10 Cl Ph Ph t-BuMe2Si 3a 68

a Reaction conditions: dihalomethylsilane (0.50 mmol), LDA (0.75
mmol), THF (4.5 mL), imine (0.60 mmol),-78 °C to rt.

Scheme 2

Table 2. One-Pot Synthesis of Aziridines with Grignard
Reagentsa

entry Ar1 Ar2 R yield (%) ratio

1 Ph Ph Ph 8a 71 >99/1
2 4-Cl(C6H4) Ph Ph 8b 74 >99/1
3 Ph 4-Cl(C6H4) Ph 8c 69 >99/1
4 Ph Ph n-Bu 8d 82 >99/1
5 Ph Ph allyl 8e 82 >99/1
6 Ph Ph H 8f 84 79/21

a Reaction conditions: dibromomethylsilane (0.50 mmol), LDA (0.75
mmol), THF (4.5 mL), imine (0.60 mmol),-78 to -40 °C, then THF
solution of Grignard reagent (1.0 M, 0.75 mmol), room temperature, 30
min.
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The bromo aziridine intermediate5, which has a reactive
carbon-bromine bond activated by the nitrogen atom,
underwent efficient nucleophilic displacement with Grignard
reagents. The results are summarized in Table 2. The reaction
was conducted in one pot and provided substituted aziridines
in good yields with excellent stereoselectivity. Hydride
transfer to5 can be accomplished with lithium aluminum
hydride but with a decreased selectivity.

The stereochemistry of the products was established
unambiguously from an X-ray crystallographic analysis of
8a (Figure 1). The stereoselectivity depends on the bulkiness
of the nucleophiles (carbon nucleophile vs hydride). The
substitution process in these bromo aziridines is an SN1-type

process involving the cyclic iminium species6.8a The
observed stereoselectivity can be rationalized by looking at
the addition of nucleophiles to6 from the less hindered side
(Scheme 3).

In conclusion, we have developed the reaction of si-
lyldibromomethyllithium with aromatic imines to provide
R-amino acylsilanes. The reaction proceeds via a bromo
aziridine intermediate, which can be efficiently alkylated
upon treatment with Grignard reagents, providing trisubsti-
tuted silylated aziridines in good yields with high stereo-
selectivity.
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Figure 1. ORTEP drawing of8a.
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