Section B

Duestion 13
(er) A Seg b subsiitution reaction is o two-step reaction, The frst step involves loss of
i Jewang sroup to form a carbocidion intermediate:
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Thiz first step s the slow, rate-limiting step. The faster. second step involves aitack on
the carbocation by o nocleaphile, Mo (shown as Moo Fguoetion 4):
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The repction-coordinute diagram is shoan in Figure 3. The rate equation is
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Figare 3 The reacuion-coondinme diagram for an 5, | subsiiution reoction,

Il an optically acive subsirate is used. a racemic product mixiore is formed. A plonar
carbocation 12 formed that can be aimscked equally from either side of the plane
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SCHEME 2

{1} Since the nucleophile is ot invedved inothe slow, rate-limiting, firsa seep, s nocleo-
philicity has na effect om the role of the resciion,

(i) Since a carbocaton s formed as an intermediate, the reaction goes faster for ertiary
suhstrales, which Form (meost stabbe) terbiary corbocaiions, Mext come secondary subsirales,
which form (less stable) secondary carbecations. Finally, come primary subsirates, which
form (even less stable) primary carbocations.



