Answers – Kinetics Lunch Review

1973 D

Some alkyl halides, such as (CH3)3CCl, (CH3)3CBr, and (CH3)3CI, represented by RX are believed to react with water according to the following sequence of reactions to produce alcohols:


RX  R+ + X-
(slow reaction)


R+ + H2O  ROH + H+
(fast reaction)

(a)
For the hydrolysis of RX, write a rate expression consistent with the reaction sequence above.

(b)
When the alkyl halides RCl, RBr, and RI are added to water under the same experimental conditions, the rates are in the order RI > RBr > RCl.


Construct properly labeled potential energy diagrams that are consistent with the information on the rates of hydrolysis of the three alkyl halides. Assume that the reactions are exothermic.

Answer:

(a)
rate = k [RX]

(b)
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