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In the presence of quaternary amnonim phase transfer catalysts hydrobruninaticn of 
branched alcohols proceed via selective SN2 mechanism practically without 
rearrangements. 

Hydrogen halides are krc~-~ fi)be extracted from aqueous solutions by lipophilic guaternary 

ammonium salts in organic solvents . lhisphenanenon isveryp~uncedwithhydrcq~ chloride 

and particularly with hydrogen fluoride 
(2) , but exists also, toa certaindegree, withhydrogen 

brcmide. lbus tetra-n-butyl amnonium brcmide (THAB), O.lM in methylene chloride, p contacting 

with 
m 

centrated hydrobranic acid extracted little less than cne equivalent of HHr into the organic 

phase . The extractionmechanismwas explainedbythe fornetian ofhydrogenbonded 

adducts of the general structure: R4NX(HX) 
(3) 

. 

lhisphenanen on was applied synthetically for the cleavage of ethers 
(4) 

and lact_ons(5) by 

agueous HSr and for the catalytic transfonratim of n-alkanols to the correqxnding chlorides by 

concentrated hydrochloric acid(6). Interestingly, when alcohols were reacted with concentrated 

hydrobhc acid the addition of phase transfer catalysts barely accelerated the formation of the 

branides. When, for example, we have mixed 0.2 mole of n-decanol with 0.4 role of 48% aqueous HEW 
at 12O'C a reaction took place with 70% ccnversion after one hour and 90% conversion after 16 hours 

to n-decyl branide. Upon addition of 10 mole% of TE?AB we measured 75% after ane hour and cunplete 

conversion after 16 hours. Aliguat 336@was found tohave similar catalytic effect cn the system. 

Although the effect of phase transfer catalysts on the rate of the hydrobromination process is 

minor: wa have observed a unique effect on the selectivity of the process when applied on seccndary 

alcohols or on alcohols with branching at a ~-cam. In presence of guatemary mmcnium salts 

these alcohols do not suffer fran skeletal rearrangements which are very conmcn under conventional 

COditiOIlS. 

It is known, for example, that 2-pentanol upon reaction with 48% HBr at 70°C for 24 FKXKS 

gives 59% conversion to 2-b rarcpentane (70%) and to the rearranged product 3-branopentane (30%) 
(7) . 

Replacanent of the aqueous acid with anhydrcus h 

13% of 3-brcsqentane and 87% of 2-bromopentane 
(P 

en branide improved the selectivity yielding 

. Selective hydrobromination alrost free from 

rwangements canbe obtained onl by usingme sophisticated ncnacidic reagents. 

exqles are phosphorus 
't 

tribranide 
'3) 

and particularly, triphenylphosphine dibromide 

(gTypical 

. These 

reagents are obviously more expensive and more difficult to handle than aqueous HBr. 

Wehaverrowcbserved that in thepresenceofan organic solventandaguaternaryamnxlium 

phase transfer catalyst, even aqueous hydrobrunic acid function selectively to yield practically 

plre 2-brcsqentane. 

In a typical example we have mixed 0.1 mole of 2-psntanol in 56 ml of chlorobenzene with 0.5 

sole of 48% aqueous HRr in the presence of l.Sg (4 mole%) of aliguat 336@ at 85" for 20 hours. Gas 

chranatcgraphic analysis of the organic &ase (with conparisontoauthentic samples) sh& mnplete 

conversion of the alccbol with over 99% selectivity to 2-braq~ntane. After phase separation ths 
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product could be sin@y distilled fran the solvent-catalyst mixture. 

In a series of experiments it was found that high selectivity to the unrearrarqedproductis 

obtained in systems where the substrate and the hydrobranic acid are kept apart, each in a different 

phase. Under conditions where free hydr&romic acid can dissolve in a the organic phase or the 

alcohol can distribute into the aqueous phase, rearrangement starts to take place. Thus, a@lying 

a snmllervolune of solvent, a lower atmuntofcatalyst, higher ccmentratimof HBrorhigher 

temperature, all rersulted in lower selectivity with formation of the isaser - 3-brormpentane. 

Using other solvents e.g. toluene, chlordxnsene or dichloranethane did mt alter the ccmpositicn of 

the product mixture. 

The presence of an organic solvent is mt critical when the substrate is leas hydrophlic. 

When we reacted 0.2 mole of 2-ethylhexml with 0.6 mole of 48% BBr at lOO", 72 hours were required 

for cmplete conversicm. The product distrilxltion, based cm CX analysis, was: l-bram-2- 

ethylhexane (82%), 2-bram- 2-ethylhexane (16%) and 2-bram-2-methylheptane (2%). When ths sme 

initial mixture was reacted in the presence of 3.6g of aliguat 336e (4 mole%) we cbtained complete 

conversion after 14 hours with 98.8% yield of l-bram- 2-ethylehxane. Similarbehaviourwasobserved 

in the reaction of 2-phenyl ethanol under the same conditions. In the absence of the catalyst we 

obtained 93% of 2-phenylethylbrcanide and 7% of l-phenylethylbramide. In the presence of 4 mole% 

aliquat 336e the selectivity to 2-phenylethylbromide was 98.7%. 

Highly branched alcohols are very sensitive to rearrangements under hydrobmninatim 

conditions. Both 2,2-dimt_hyl-1-propanol and 3-methyl-2-butanol w reacticm with agueous HBr 

yielded the sane rearranged product 2-brano-2+nethylbutans only. With these substrates the 

additim of aliquat 336 gave only partial selectivity yielding up to 30% of l-brcmo-2,2- 

dinethylpropane and 2-bram- 34aethylbutane respectively. 

Webelievethatupontheadditim ofthephasetrausfercatalystthemechanismofthe 

hydrobrcminatim reactim shifts fran partial Snl to pure Sn2 mechanism which is free from 

rearrangements. The adduct R4NX(HBr)n, which is the active intermediate in the catalyzed reaction, 

is a stronger nucleophile and, by far, a weaker acid than the free hydrobranic acid. In the 

catalytic reaction free protons arenot available forpmtmatim followedbydehydration of the 

alcohols and thus carbmiunions are mt formed. 
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