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We have been recently intensted in the kinetics of the reactions of glycols with halogen hydradaIs in acede add tmxlinm and 

in the cleavages of estets in acetic acid medium’. For the first displacement of rucdon with the haloen hy&tids in l adc 

acid, we postulated a mechanism involving neighbourlng hydmxyl group participation consistent with OIL laula winein we 

found that the fint displacement rates are of the ordu. ethylene glycol~~opylene glyco1)‘l.B blunt di&l,4bmnc&ol. We also 

found that the secorddisplacement rates am very slow compared to the rates of fiw d&pLcemeat. In tbc case of 1.4 butane did we 

could compute the rater of bath the disp+&enu usiJ Fmst-Schwemer treatment. 

We wish to comment on the statements made by Wimtein and otlmrs’ in tbcir synthetic week on reactions of Blpok ufd~ 

halogen hydra&is in acetic add. They postulated an immediate estedfication of lbe hydoxyl group 0) ata acemxy &dvadve 

followed by cleavage leading to the dlhalo compound or the halohydtin depending of the hydtadd empIoyed_ Out contatbm ti 

that these reactions ate facile in acetic acid due to general solvent effects and they need not go through acaoxy MvatIve and ou 

arguments in favout are: 

1. The me of esterlficatlon of methanol with acetic acid (6.6’~ 10% rn~bzs-~sec-~) and tate of substin&xt of meUunoI 

with HBt in acetic acid (1.57 x 10~41.moles~1sec~1) show that the subadtution reacttons are very much faster than the 

esterification reactions. Hence the question of immediate esterlficatlon does not arise. These two axe indepeodcm reactions 

which take place depending on the conditions employed. The rates of monohydric alcohols ate chxen for plrporr d comparison 

as a model for the first estetification of glycotr. 

2. If there is immediate esterification followed by cleavage as Winsteln has postulated, then tk ram of ~JUZI duvaga by 

hydtohtomic acid in glacial acetic acid should be almost identical. A glance at the following table would indicate that it is not so. 

The above arguments ‘1’ and ‘2 rule out the possibility of immediate esteziflcatioo of the alcohols. Enndlng it to glycok 

as well, we may safely assume that here also there is no likelihood of immediate estedfication as assumed by Wimsein. TMs 

comparison is relevant as this clearly brings out that substitution of alcohols and ester cleavages go at different raw. HCIIQ 

immediate estetification of glycob is not the essential toutes for this reaction. 

3. We have carried out the reactions with pure phenol as solvent in which they are faster than in lmre ratic acid. The facile 

reaction in phenol as solve~~t indicates that acefoxy derivative formatiw is not likely in this reactIon as any such ~ream@oo of 
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Second Order Rate Cwstants (1. moles-lmi” 
-1 

x 103) for the cleavages of Esters and subatitutiom of cotresponding 
Alcohols with Hydmbmmic acid at 8O’C in glacial acetic acid. 

Methyl acetate 19.18 Methanol 9.416 

Ethyl acetate 5.862 Ethanol 3.72 

n-B@ acetate 4.981 n. Buta”” 2.571 

Cyclopentyl acetate 8.569 Cyclope”ta”ol 15. Q6 

Bomyl acetate 1.412 Borne01 3.962 

the possibility of estedfication doer “of atis? in phenol as solvent. The second otdet tate constans (1. moles-‘mi” 1) in reapect 

of reactions of ethanol and ethylene glycol with HBt at EO’C are o. 115 and 14.5 in pute phenol. respectively, and 0.00372 and 

5.93 in pure acetic acid, respectively. 

4. The reactions are facile in pure pmponic acid medium and are faster than in acetic acid medium. It is well known 

that the rate of esterification. if any. should be less with propionic acid and if it were going through the ester. the reaction should 

have bee” slower than in aceticacidwhtchis nottheobretvedfact. Hencetheeffectisonly amedlumeffect. Tb? second order rate 

constants (l.moles-lmi” ‘) for the reactions of ethylene glyool and propylene glycol at 8O’C with HBr ate 5.93 and 2.35 in pure 

acetie acid: and 51.7 and 10.9 in pure ~~+?nic acid tespctlvely. 

5, Another noteworthy feamte which should be mentioned is that when the medium is changed from pure acetic acid t” 

acetic acid - hydrocarbon mixtures. the reacdom ate faster. The overall rate corresponds t” and order - lst order with respect to 

HBr and 1st order with respect to the subattate. Evidently the acetoxy goup formation cannot be the mute as is see” from the rolvent 

effect. 

6. Yet another feature of these reaction is that they vitturlly stop with a water content of 7.5% (v/v). The competition of 

H+ for H20 rather tha”fortheOH group leads m the stoppage as water cootent is increased. The effect of water on the reaction of 

Second Order Rate Crmstants (l. m”le~-~mi”-l) fat reacttom of Molt with HR at 80-C in acetic acid- hydrocarbon 
“lixtutes (V/V). 

10% HAC 

k 
1 

8% HAc BO$-HAc 8% HAC 8% HAC 

2% C6H6 20% C6H5CH3 2% DPM 20% cc1 
4 

Ethylene Glycol 

Propylene Glycol 

1.3 Butane Diol 

5.93 10.91 11.99 15.50 13.33 

2.35 8.05 8.00 I. 33 

0.2101 1.41 2.354 2.22 

ethylene glycol with hydmbtomic acid in acetic acid medium at EO’C is shown in the following table: 
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Second Order Rate Constants (1. moles-‘min-1) for the reaction of Ethylene Glycol with HSr at SO’C in acetic acid - 
water “lixtures (?&V/V). 

Solvent Compceition 

Acetic acid Waler k, 

100 5.93 

97.5 2.5 1.00 

95 5 0.06 

92.5 1.5 no reaction 

Hence according to us the mechanism postulated by Winstein is rmlikely as it presupposes the furnation of an acetoxy 

derivative and assumes that acetic acid acts catalytically. We suggest that the effect of acetic add. as in the case of phenol or 

propionic acid or the hydrocarbons. is only a solvent effect. 
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