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THE homolytic aromatic amination with dialkyl-N-chloroamines and
reducing metal salts (Fe++,Ti+++) offers a new,large possibility foxr
the study of homolytic aromatic substitutions and an actual synthetio
interest.In fact N-chloroamines are readily available,the reaction is
carried out easily and rapidly,yields are often good,sometimes
excellent (e.g. 92% with methylbenzyl-N-chloroamine and benzene) and
the orientation is often selective,Purthermore the reaction applies,
in suitable conditions,either to aromatic compounds with strong
electron-releasing groups,as anisole and acetanilide,or to compounds
with not strongly electron-withdrawing groups,as halobenzenes,
benzylic halides and benzyl ethers (1).The bulk of the alkyl groups
in N-chloroamines always prevents an extensive attack in orthe
positions.

We have now tested the possibility of intramolecular ortho-
aminations with methyl-2-phenylethylamine and qethyl-}-phenylpropyl-
amine,The corresponding N-chloroamines are quantitatively obtained
with solutions of sodium hypochlorite.The reaction of the methyl-
phenylethyl-N-chloroamine and ferrous sulphate in concentrated
sulphuric acid is exothermic and very sensitive to the temperature.
If the reaction is carried out by adding powdered ferrous sulphate
to a 2M solution of the N-chloroamine in.sulphuric acid,without

cooling,the temperature rises from U° to 35°C and the products of
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the reaction are N-methylindoline (13%) and a resinous not basic
product.By cooling under -5°C the resinous product disappears and the
products of the reaction are N-methylindoline (27%) and benzyl chloride
(44%).N-methylindoline is formed,in our opinion,by an intramolecular

addition of the amino radical,
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and a subsequent oxidation by ferric salt,
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and/or by a chain radical addition followed by hydrogen chloride

. . . b
elimination,as some results indicate in the amination of iodobenzens (1 )
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The benzyl chloride can be considered the product of }3 -scission of

iz

the amino radical,analogous to the homolytic scission of alkyl-

hypochlorites (2):

» +*
C.H ~ -CH ~-NH-CH ¢ H ~-CH =NH-CH
gH5~CH,~CH, -NE-CH, ———> C.H -CHy + CH; 3

-CH C -CH_-C —%HCI—
C6H5 é + 6H5 H2 HZI CH3 ————

€. 4_-CH -Cl C H_~CH -CH_~NE~C
635~CH, * g5 ~CH,~0H {E-CE,



No.23 2533

The oxidation of the benzyl radical by ferric chlorids,

++ ++
06H5-CH2l + FeCl —_— 06H5—CH2—Cl + Fe

is less probable in concentrated sulphuric acid.
The homolytic _B—scissiou is promoted by formation of a benzyl
radicaljin fact with the methyl-3-phenylethyl-N-chloroamine no
,B—scission occurs and the N-methyltetrahydroquinoline

(kairolin) is formed in much better yield (81%).

Acknowledgements.We wish to thank Professor A.Quiliceo for helpful

suggestions and discussions,

References.
1) a) F.Minisci and R.Galli.Tetrghedron Letters o 8 433 (1955).
F.Minisci,R.Galli and M.Cecere.Tetrahedron Letters No 51 4663(1955).
F.Minisci,R.Galli and R.Bernardi.Tetrhedron Letters No 7 699(1966).
b)F.Minisci,R.Bernardi,L.Grippa and V.Trabucchi.
Chimica e Industria in press.
Z)C.Walling "Molecular Rearrangements".Interscience Publishers.

449 (1953).



