Addition of bromine in the presence of water

*  When water is present in the
reaction of Br; with a C=C bond, a
1,2-bromoalcohol (bromohydrin) 2 H 2z H\m
is formed @ e Ggr ’ g™

e Mechanism similar but water acts 0 enartiomer
as the nucleophile in the second / o of tho g 1 OH add to opposite
step water is the solvent "anti" stereochemistry only

for this reaction

* Ifboth Br-and H20 acted as a .
nucleophile would produce a mixture of bromohydrin and 1,2- {;_‘?]\grj_;:
dibromide T

* Br stronger nucleophile but major product depends on the [

Bromination of alkenes in water

concentration of the nucleophile as this increases the rate of the
ring opening 35
* Reaction with water is regioselective- will attack the more L7
substituted C in the bromonium ion- this atom form a longer and ~—
weaker bond to the Br because better at stabilizing the positive L
charge (overcomes fact that sterically hindered)
* In the transition state for ring opening of the bromonium ion, i H
breaking of the C-Br bond occurs to a greater extent than A Qs
formation of the new C-O bond- described as a loose Sn2 transitiv
state

Hydration re l‘{g\l\l
\js ct with tkﬁlﬁd B‘a)resence of a strong acid to form alcohols-
n

P ater adds to the C

The C=C bond is protonated to form a carbocation- regioselective for
unsymmetrical alkenes- tertiary carbocation formed more readily- leads
to selectively formed Markovnikov product

A nucleophile then reacts with the carbocation- nucleophile can be water
or the conjugate base of the acid- nature depends on concentration of the
acid- when dilute water reacts, when concentrated conjugate base reacts
Oxonium ion is formed and water reacts with this to form an alcohol
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Addition of borane to alkynes followed by oxidation

* Aldehydes/ketones formed from alkynes by reaction of the C=C bond
with diborane followed by oxidation using hydrogen peroxide/ sodium
hydroxide

* Terminal alkyne RCCH
reacts for form H—E. ,
aldehyde, internal H H_BH
alkyne RCCR reacts to HC—C=C—H — = HC—C=C—H —» —c=c{ BHz
form ketone / / H c/ \H

. . H;C H;C 2

¢ Mechanism similar to (|:H
that of addition of an 3
alkene but stage 3 H,0, + OH"
produces an enol that ’ o

rearranges to form an N
aldehyde H—C—c\ tautomerization H_

* The equilibrium H,C H H,C H
h | \
between an alde yd_e/ H,C  aldehyde CH; enol
ketone and an enol is

called tautomerism



