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KINETIC EVIDENCE FORJIYDROBROIAC ACIDCATALYSIS INn-BDTn- WOTOl?ROMINATION. 
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(Eeoeirod in UK 20 July 1973, acoopted for PlblicUfion 3 AWEt 1973) . 

Fsvrr the kinetio etudy of n-butyl bromide phofobromination, TO ehm, in the prensnt 

corrmieatioqthat two rerctiop mechaniomr are operative. In the early rtagee, an unaata- 

lped proeeee ie obeerved; when enough hydrobromio aaid in produoed, a l eoend oatalyoed 

rewtion beoom6 sigmifieant. 

The change in uohmim a1moe.t aertainly parallele tha eeleotivity modif$artione 

obeerved by TANI0EB (l). Norms1 l elestivity in afforded b @e unoatalyeed meohaniem while 

aufoeatalysie preferentially leade to l-2 dibromidee. So far, l nohimeric reeietanoe hae 

been eonmidered to be the only esbetantisl explanatioa of the obeerwd eeleotirity in 

bromidee radioal brominatiome (%'). Here, a bridged radical eeeooirted with hydro- 

bromic acid oatalysio appears to be the aollditione of enhanced eeleotivity. 

Sinoe very oral1 amount6 of hydrobromia acid eeem to be sufficient to 

improve the yielde of 14 dibrowieomre ('), the kimetiae of I-bromobutane photobromiaa- 

tion have been imveetigated. When bromine diesppearaneo ie followed, rt different initial 

aoncentrstione, sutocatslyair ie obeexved. 

In other experimente, csrbon ktrachloride, nsturated with hydrogen bromide, wao 

ulded to the reaction mixture8 prior to ntarting irradiation. The half-life period of bro- 

mine TM shortened (from 16.6 min. without Ccl4 - EBr, to 8.6 min. with ?$ in volume of 

Ccl4 - FfBr). 

In thenext experiments, 1-bromobutsne wan eaturated with gaxeone hydrobromic aaid. 

Pbotobromination of each eolutiona (large excoea of but@ bromide and hydrobromic acid at 

constant concentration) allowed ua to determine partial order of the reaofion vereun bro- 

mine. After four different rune, a mean value of 1.5 was found, leading to the integrated 

rate expreneion (1): 
l&& - lfilo + ki.$/2 (1). 

A Iset eet of experim@&,rao performed with neat n-butyl bromide ae l tawting 

material.The partial order vereue hydrogen bromide ie ohan to bo two, exoept in the 

early l tagen of the reaotion, where order zero is found - l ee figure. 

In conolueion, our preeent reeulfa led ue to ooneider the whole rate l q\ution: 

V/ [Brd 3/2 - k: + k: [EBr]g (a). 

+ k;[ED{‘) . IBrq]3/8 
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Figure I Detrrminbtion of the 

p8rtirl ardor vereue _I___- 
hydrogen bromide. 
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The reoulto obtained were in agreement with the preoeeding *elation - oee Table. 

Experiment. 
Table: Value8 of paramoteroob_ 

0.113 t 0.003 

0.082 2 0.001 

0.175 2 0.094 

0.288 + 0.006 

0.134 2 o.OOa 

0.163 + 0.008 

0.29 t 0.02 

0.23 2 0.02 

1.81 +, 0.08 

0.91 2 0.04 

0.71 + 0.09 

1.30 8 0.06 

0.9m 

0.809 

0.991 

0.9Bb 

0.993 

0.997 

I k* in Ma I!! min.". 

k: in rid/' LBf2 mi&. 
(b): 

0 

tained from loset aqosre 

a&hod applied to eqo& 

(2). tion 

Vsriatiolu between value8 of 

kinotie aonatmtm can be mt- 

tribakd to l lightly differ& 
optical condition8 between 

various runs. 

Aooording to tbfm, bromine l honld dieappear by tro patbwa~; 'Ii md ki ue the 

rate conetanto for the unortilyeed and oatalyoed proceeoee, reepeotirel~. 

R@eriJnontr to find a plaurible meotiniotic osplanction of the kinetic 

data are XlOW in progso88. 
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