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From the kinetic study of n-butyl bromide photobromination, we show, in the present
communication, that two reactiop mechanisms are operative., In the early stages, an uncata-
lysed process is observed; when enough hydrobromic acid is produced, a second catalysed
reaction becomes significant,

The change in mechanism almost certainly parallels the uhctiﬂty modifications
observed by TANNER (1). Normal selectivity is afforded by the uncatalysed mechanism while
autoeatalysis preferentislly leads to 1-2 dibromides. So far, anchimeric assistance has

been considered to be the only substantial explanation of the observed selectivity in
bromides radical brominations (’-9). Here, a bridged radical associated with hydro-
bromic acid catalysis appears to be the comditions of enhanced selectivity,

Since very small amounts of hydrobromic acid seem to be sufficient to
improve the yields of 1-2 dibromo-isomers (1) s the kineties of l-bromobutane photobromina-
tion have been investigated, When bromine disappearance is followed, at different initisl
concentrations, autocatalysie is observed, o

In other experiments, carbon tetrachloride, saturated with hydrogen bromide, was
added to the reaction mixtures prior to starting irradiation, Th balf-life period of bro-
mine was shortened (from 16.5 min, without CCI‘ - HBr, to 2.5 min, with 7% in volume of
ccl, - HBr),

In the pext experiments, l-bromobutane was saturated with gageous hydrobromic acid.
Photobromination of such solutions (large excess of butyl bromide and hydrobromic acid at
constant concentration) allowed us to determine partial order of the reaction versus bro-
mine, After four different runs, a mean value of 1,5 was found, leading to the integrated-

rate expresaion (1): 1/1/[—372-1,' . I/VF::]‘, +ki.5t/2 ).

A last set of experimebis was performed with neat n-butyl bromide as stamting
material,The partial order versus hydrogen bromide is shown to bs two, except in the
early stages of the reaction, where order zero is found ~ see figure.

In conclusion, our pro;ont results led us to consider the whole rate equation:
3/2 2
v/ [Br - k! o+ k! [m] (2).
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Figure: Determination of the
partial order versus

hydrogen bromide.
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The results obtained were in agreement with the preceeding belation - see Table,

Bxperiment. 10% K (a) K {a) r (b) | Table: Values of parameters ob—
tained from least square

1 0.113 + 0,003 | 0,29 + 0.02 | 0.998 Ssthod applied %o eque-
2 0.082 + 0,001 | 0,23 + 0,02 | 0.999 tien (8).
3 0,175 + 0,004 | 1,31 + 0,06 | 0,994 (a): Variations between values of
4 0.238 + 0,006 | 0,97 + 0,04 | 0,995 kinetic constants can be at-
5 0.134 + 0,003 | 0,71 + 0,09 | 0,993 tributed te slightly different
6 0,163 + 0,003 1.30 .3 0,06 | 0,997 optical conditions between

variaus runs,
4 4 -
{k:: inM° L% min, *. (b): Correlation coefficient.
k; in W /2 l.s/ 2 lin;]‘.

Accordin( to this, bromine should disappear by twe pathways: k; and k": are the
rste constants for the uncatalysed and catalysed processes, respectively,

Experiments to find a plausible mechanistic explanation of the kinetic
data are now in pregwess,
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