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RECENTLY vo1 have obtained the amination of olefins and aromatics
by three different redox systems.Most of the resulis agree with the

formation of amino radicals in the redox systems:

+ -—

NE 0SOE + Fe '————p NH, + Fo''' 4+ S0
23 3 4

NH,OE.EC1 + Fett—— NE, + Fe'*" 4+ a1

BNCL + Fett BNe + Fec1**

Here we report some data on reactivity snd orientation in the
amination of aromatioc compounds by these redox systems.

Hydroxglamine—(-sulfonic acid.The reactions were carried out at

room temperature (18-20°C) by adding a methanolic solution of FeCl
10 the methanolio solution of the aromatic substratum and the
NHZOSOBE.Arumatic emines are the sole basic product of the reaction
and were analyzed by gas-liquid chromatography and I.R. spectra.
Yields are in the range of 10—4(},”;.The relative rates were calculated
from the amounts of aromatic amines in competitive reactionaz.

Both reactivity and orientation pcint to an electrophilic l
character of the attacking species (electrophilic radical)(tables 1
and 2).

Eydroxjlamine. The NHZUH/Ti’”redox system,which allows to work at
room temperature,leads to exclusive aromatic substitution only with
compounds activated by strong electron-releusing groups,as anisolea.

Less activated sromatics lead teo diaminodicyclohexadienyls:in the .
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4

case® of mesitylene the compound I was actually isolated .

Therefore we used N‘HZOB.ECI and !‘0012 in boiling methanol,as in the
5

case of amino-chlorination of olefinic bonds”.Yields are rather low
(5-15%) sNE,CE being reduced by ferrous salt and also oxidised by
ferric salt,but the aromatic amines are the sole basic produot of the
reaction.

Reactivity and orientation(tables 1 and 2) are considerably different
from those cbtained with NHZOSO3H.’1‘ho attacking species shows & lower
electrophilio oharacterjtoluene has higher reactivity compared with
anisole,which however is always charavterised by a complete seleoctivity
in ortho-para positions.

F-chlorodialkylamines.The use of N-chlorodialkylamines makes the
comparison with the former redox systems less significant owing to
the high sersitivity of these reactions to steric influence,which is
shown by drsmatic changes in ortho-para ratio in the amination of
anisole by lydroxylamine and N—oxypiperidine1.’1‘he possibility of
N-chloroamines to act as electrophilic and radical agent of chlorination
does not allow an extensive and correct application of the competitive
method and requires different rasction conditions for various aromatioc
substrata.

Wwith bennene,toluene and meta-xylene the resaction was carried cut

at room temperature (20-30°) in 15-3U minutes by adding solid Fesu .7320

4
t0 & solution of the aromatic compound and the N-chlorcamine in acetic
and sulfuric aocid (ratio 1:3) (yields 60-8¢<).

Naphtelene and solid N-chlorodimethylamine sulphate were dissolved

in CF3COOB and solid FSSU4.TH20 added at 2u-30°C.
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In the case of anisole in acidic medium a good solvent of FeS80 4
was required in order that the reaction between ferrous salt and
N-~chloroamine could compete with the electrophilic chlorination of
the anisole;therefore a solution of N-chloroamine in cenc. H_SO, was

2.4
added to a methanolic solution of aniscle and FeSO, at 20-35°C.Under

these conditions toluene and benzene react only inl"traces and this
fact indicates an electrophilic character of the attacking npecies,
which is pointed out also by competitive reactiona (table 2).

The high amount of meta isomer in the case of itoluene and meta-~
xylene can be related with a steric hindrance in the ortho positions
and with the radical character of the attacking species.

The simultansous formation 'of benzyl chlorides observed in %the
amination of toluene and meta-xylene is significant with regard
to the radical character of the reaction and shows a competition
between the attack on the ring and the methyl group by amino radical

ion:

* 4+ . +-
06H5—CH3 + RZNE-. — CGH5 CH2 + RzNHz

++
CsﬁS-Cﬂé + FeCl ——— C6H5

+ rat
0635-035 + Rabmcl B —— 0635-632-01 + 32M

-CH,-C1 + 't

The formation of amino radicales by the redox system,

R2M01+ + P Rafm“ + Pt 4 a1

would indicate that this process should not ocour through an
electron transfer,but by a chlorine transfer,as already indicated
for unprotonated N—chloroaminesz

RECY" 4 Pe''y R NE--Cl---Fe'l—y nzfm* + Pec1*t

The same isomer distribution was recsntly7 observed in the thermic
and photochemical amination of toluene by protonated N-chloroamines,
in which probably the same amino radicals are involved in a radical
chzin addition of the protonated N-chloroamines followed by HC1

elimination,
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The protonatica of the N-chloropiperidine determines in the case c¢f

aniscle conly a slightly higher ortho-pare ratio in comparison with

that of unprotinated N—chloropiperidine1.

NE, 0SU_E

27"y
¥H_CH
"

(CH3)2N01

NH_CSOH
273

NH, OH
2

C_H, NC1
5710

-
NquSQB“
b

H,0B
(033)2n01

NH_ USU_H
23

NE

HeuH

(CH3)2NCI

NH uSU_H
U8y
NHZUH

‘fable 1. Orientation.

Toluene
orthof metaf paral
37 1,5 41,5
41,2 19,5 39,3
9 53 38
Anisole
orthof metal paraf
34 - 56
52 - 48
93 - 90,7

Meta—xylene
2,6-iimethylaminof 2,4-dimethylaminof 3,5-dimethylamino?,
10,8 78,3 10,9
21,6 68,2 10,2

055 28 71,5
Naphtalene
alpha bata
16,8 23,2
40,4 59,5
97

Para-methylanisole

(oY

2-anino-4-methylanisole? 88,5  3-amino-4-methylanisolef 11,5
51,9 46,1
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Table 2. REACTIVITY IN CWPETITIVE REACTIWNS.

NH_0S0.H NE_0] N
2OS 3 2 H (GH3) 2 Cl
toluene

X /K
benzene ® 3 2,4 4,6
anisole Ka/Kb 7.0 .
benzane iad ! —_
anisole K /Kt iy ot
toluens ° ’ ’ -
meaitylene X /Kt 1o -
tolusne n ’ ’ -
metaxylene Km/Kb -
benzene —_ - s
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