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Formation of Aziridines in the Oxidation of p-Aminoalkylpalladium 
Complexes by Bromine. Aziridination of Olefins 

By JAN-E. BACKVALL 
(Department of Organic Chemistry, Royal Institute of Technology, S-100 44 Stockholm 70, Sweden) 

Suminary Palladium-promoted amination of olefins, using 
primary amines followed by oxidation by bromine, 
results in the formation of N-substituted aziridines. 

WE have recently observed that palladium-promoted 
oxyaminationl and diaminationl 32 of olefins take place at 
low temperature. These reactions are stereospecific and 
are achieved by amin~palladation~ of the olefin followed by 
oxidation of the organometallic adduct in the presence of 
added nucleophile. During the course of these studies we 
observed that formation of aziridines takes place with 
primary amines, when bromine is used as an  oxidant. We 
now report on this reaction [equation (l)], which involves an 
intramolecular replacement of palladium and permits 
transformation of an olefin into the corresponding aziridine. 

?3 

Amin~palladation~ of styrene with methylamine at 
-50 "C gave the a-bonded complex (1) which, on sub- 
sequent bromination, afforded the aziridine (2) identified by 
its n.m.r. spectrum4 [(CCl,, Me,Si) 1-34, aB 1.58, and ax 
2-02; JAX 6.4, JBX 3.2, and JAB 1-3 Hz]. Other olefins, for 
example dec-l-ene and oct-2-enes, were also shown to 

Me 

undergo the aziridination reaction. Thus dec- 1-ene gave 
the corresponding N-methylaziridine in an isolated yield 
of 43%. 

As shown by reaction with the specifically deuteriated 
styrene (3),7 there is a preference for formation of the 

i PdC12(PhCN)Z,li%H2 
R P R Z  ii. Br2 

t Prepared by hydroalumination of phenylacetylene followed by D,O quenching (G. Wilke and H. Miiller, Annalen, 1958, 618, 267). 
In  this way ,3-deuteriostyrene with a trans : cis ratio of 88 : 12 Unchanged phenylacetylene was removed by treatment with CuCl-NH,. 

was obtained. 
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aziridine isomer (2; HA = D) with the same geometry as the 
starting olefin. N.m.r. analysis of the aziridine product 
indicated the ratio of overall cis : tyans addition to be 4 : l .$ 

r 

(4) 
SCHEME 

The formation of the main isomer (2 ;  HA = D) is consistent 
with a trans-amin~palladation~ followed by an oxidative 
internal replacement of palladium by nitrogen with inversion 

of configuration at  carbon (Scheme). A palladium(1v) 
intermediate (4) is possible and has been suggested previ- 
ously in the oxidative cleavage of palladium-carbon 
bonds.lP6 The inversion at  carbon found here for the oxi- 
dative cleavage by bromine is in accordance with results 
from other oxidative cleavages of palladium-carbon bonds 
in the presence of free nucleophile.1,6,7 

A few methods for transforming an olefin into an aziridine 
are known* but they suffer from lack of either generality or 
simplicity. The procedure presented here appears promis- 
ing and further work along these lines is in progress. 
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