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?bstract : In superacids otictho or ?ah~ bromo phenols are isomerised into the mf?_& bromo iso- 

mers. In SbF5-HF. the process is intramolecular and proceeds by a 1,2-Br shift. In CF3S03H, 

the mechanism involves loss of bromine, followed by meta bromination. 

Under usual conditions, bromination of nhenols is known to give OC%O and ~&?_a bromo 

compounds by the directing effect of the hydroxyl group. 

In superacid and at low temperature, direct me-ta bromination is observed on ,WU 

alkyl or 2,6-dialkyl phenols but phenol itself gives 4-bromo phenol*. 

We renort bere our results on the isomerisation in suneracids of O&W or ?ahn 

broino phenols into tile corresponding I?I&U isomers at 0" or at room temperature. 

In a typical exneriment, the bromo comnound (2,9 mmoles) is added under stirring to 

the suneracid SbF5-HF (15 ml-molar ratio 25) and the reaction mixture is maintained at a 

given temperature. 

Aliquot Darts of the homogeneous solution are removed at intervals, quenched with 

Na2C03-ice-water and after usual work-up, analyzed by GPC. 

The results (see table) show that all comoounds give the m&a bromo isomer in good 

yield. In superacid compounds Ic, IIb,.zb are recovered unchanp,ed in the reaction conditions. 

OH 

b Br 

0 

Ia - 
IIb - 

IIIa IIIb IVa IVb - . . 
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Table 

Starting material Reaction time (h) Temperature Products (Z) 

Ia 1 20°C Ia(97) + Ib(l) + Ic(2) 

4 20°C Ia(83) + Ib(4) + Ic(l3) 

48 20°C Ic(80)' 

Ib 6 2oac Ib(69) + Ic(30) 

48 2o"c Ic(90)§ 

IIa 48 20°C IIb(80)' 

IIIa 2 0°C IIIa(34) + IIIb(66) 

48 0°C IIIb(85)' 

IVa I O°C IVa(6)' + IVb(85)' 

5 - Yields for isolated nroducts after chromato8raphy over Si02. Other yields 

have been determined by G.P.C 

To determine the mechanism of the isomerisation the reactions were conducted with 

an excess of the methyl ether of the corresponding phenol. For example, when compound Ia 

and anisole3 (3 eq.) ar e dissolved in SbF5-HF, only isomer Ic is obtained, without any - 

bromination of the phenol ether. Similar results are obtained with compounds Lb, lIa-IVa, -- 

showing that the process is intramolecular. It implies 1,2-Br shifts and can be accounted 

for the following mechanism as examplified by com?ounds Ia and Ib. 

Ia 

gBr 
” H VII - - 

Protonation of Ia gives ion V which undergoes an irreversible 1,2 shift of bromine. - 

The resulting ion VI leads to compound Ic and to ion VIII also obtained by protonation of - - 

compound Ib. 

In the reaction conditions, compound Ic is further protonated to the stable ion - 

VI14. - 
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The mechanism is in agreement with the observation that compounds Lb and Ic are 

‘joth obtained from isomer La, and only compound Ic from isomer Ib. - 

It anpears that the mechanism of the isomerisation is superacid dependent. At room 

temperature and in triflic acid, which is less acidic that the SbF5-HF system, similar iso- 

merisations are observed but the mechanism is different. When phenol IIIa is dissolved in - 

CF3SO3H it gives comoound IIIb. If the reaction is nerformed with a mixture of compounds - 

IIIa and IX (3 eq.) the relative percentage of the bromo compounds =a, 5 and XI, observed - 

in the medium are 52, 24, 24% after 2 hrs, and 6, 1, 93 after 24 hrs. 

This result implies exchange of bromine and can be explained by the following 

mechanism. 

IIIa 

Ix+@ + 6BrxI - - 
Similar reactions are observed starting from bromo compounds Ia, Lb, ca, IVa. - 

Our results have to be comnared to those of de la Mare5. The 1,2-Br shift suggested 

(V--VI) is in fact only onerative in very acidic media like SbF5-HF, loss of (Br+) being - - 

qrrferred in triflic acid. Consequently, in CF3S03H, the m&u bromo compound IIIb appears - 
to be formed bv a direct t?teZa bromination of the pa~acresol. 

In conclusion meta bromo phenols can be easily orepared from the corresponding 

phenols, either by a direct m&a bromination2, or by isomerisation of the CJJL~~O or paha 

hromo isomer. 
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