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IT has been recently (1) olaimed that the facile intermclecular hydrogen abstraotion
is not a reaction ohmotor:l.-.tio of protonated amino radicals obtained from N-chlorosmines.
This statement is rather surprising, since the intramoleocular hydrogen abstraotion (2)
(Hoffman-Loeffler reaction) is a very sasy process. In our opinion, the problem is conne—
oted with the seleotivity towards different substrates and positions and not with the pos-~

sibility of reaction.

Aotually we have found that saturated hydrocarbon chains are gquite essily chlorina-
ted by N-ohlorodimethylamine in acidic medium. The results, expressed as per cent isomers,

for the methyl esters of butancic,pentancio,hexancie and heptancic acids, are summarised

in Table 1 .
TABLE 1
cxsow cn2 caz cx3
- 86.4 13.6
cnsow cnz cﬁa cn2 cn3
— 15.7 77 T3
cxsow cnz an CHZ 3!2 633
-— 4.7 13.5 18 3.9
0113000 an cn2 cnz cxz cnz 033
traces 1 ‘06 1908 7109 207

The experimental oonditions

are the same for all ocases: powdered ferrcus sulphate
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(0,05 mol) is added to a stirred solution of the N-chlorodimeihylamine(O.1 mol) and the
ester( 0.12 mol) in conc. sulphurioc acid/ acetic acid (85115 ). The reaction is very rapid
and bxothormio, but the temperature is not allowed to rise above 40°C by external cooling.
The iscmer distritution was determined by gaschromatographic analysis.

The re@ction mechanism is essentially the same as for the Hoffman-Loefflér reaction
(2) with the only difference that an intermoleocular hydrogen abstraction takes place.

(cr)dECL + P  — > (cm) i + rec1™
32 3/ 2e
+
B—H + (cn3)2§;n —> B + (cE,) 58,

+ +
Re + (033)21'“1 ——> B—=Cl + (033)2133

We rule out an alternative mechaniem, involving chlorine atoms, as suggested in the
case of radical bromination by N-bromosucoinimide (3) @

B—H + Cl- ———> Re + HCl

R« + 012 «——3> R~=Cl + Cle

(ca)ﬁxm HCl ~———> (cu)ﬁn c1
32 * Va2t f Y

In faot, under our reaction conditions, the N-chloroamine does not oxidize the hy-
drogen chloride appreciabily and the selectivity is much higher than with chlorine atoms(4).
This selectivity is toohigh to be caused by the different reaction conditions, tut can be
mainly explained by two factorstthe greater sensitivity of the protonated amine radiocalto-
wards the inductive effeots of the substituent, which is operative even in the §& po-
sition, and the different reactivity of the methylene and methyl groups. We think that
the strong electrophilic character of the protonated amino radical is responsible for
this behaviour and this view is supported also by the unusually high selectivity observed
in the homolytic aromatic amination by N-chloroamines under the same conditions (5).
Furthermore in this last reaction the seleotivity inoreases by using ocuprous instead of
ferrous salt (6) and decreases with increasing amount of acetic acid ( in mixture with
sulphuric aoid) (7) sthe same trend, even if less marked, is observed for the radical chlo-—
rination of methyl oaprﬁ.te, as shown by the results summarized in Table 2 .

The easy availability of N-chlorodimethylamine (8), the very simple experimental
conditions, the highly selective attack with other chlorinating agents, make this new
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type of radiocal echlorination interesting also from a synthetic point of view. These fea-
tures are also characteristic of other reactions of amino radicals ( with olefinic (1,9)
and aromatie compounds (5)), which thus again prove to be one of the most versatile rea-

octing speocies.

TABLE 2
cnsooc—-cnz an an an CHJ

5,30, , Pe* - 07 6.3 BL.3 5.7
8,80, 85% , CH,COOH 15§, re*t - 4.7 13.5 18 3.9
B30, , cut - 0.3 4.7 89.4 5.6
B,S0, 85% , CH,C0GE 156 , cut - 2.2 9.2 84.5 4.1
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