Session 14 Worksheet

Summary of Alkenes to Alcohols

Reaction

Regiochemistry

Stereochemistry

Rearrangements

Acid-Catalyzed
Hydration

Oxymercuration-
Demurcuration

Hydroboration-
Oxidation




Halogenation
Addition of:

Stereochemistry:

Halogenation Mechanism

sed—
:Eﬁ’i Nucleophilic attack
:Briss 174 ‘B Nucleophilic attack
o Loss of a leaving group Brr> P ‘Birs
[\ ) :Br:
—_— q :‘7 + iBr: _— En
The alkene functions as a nucleophile «\_____/' Bromide functions
and attacks molecular bromine, as a nucleophile :Br:
expelling bromide as a leaving group Bromonium and attacks the bromonium ion .
and forming a bridged intermediate, ion in an S,2 process
called a bromonium ion
Halohydrin Formation
Addition of:
Regiochemistry:
Stereochemistry:
Reagents: _.
Halohydrin Mechanism
Nucleophilic attack
2e + &
B|._r'5 loss of a leaving group Nucleophilic attack Proton transfer
:Brié+ .
\ —Br 5 H/O\H :Br: H’O\H iBr:
—_— S i — : 7 —_— + En — En
The alkene Water functions Water serves
attacks Br,, expelling bromide . as a nucleophile o as a base .
as a leaving group BI‘OI‘!’IOI"IIUITI and attacks ng:;)H and deprotonates 'QH
and forming a bromonium ion ion the bromonium ion the oxonium ion
in an Sy2 process




Halogenation Example

Brz

———
CCls

Halohydrin Example

/ Brz

Hz0



Syn-Dihydroxylation
Addition of:

Stereochemistry:

Mechanism w/osmium tetroxide

0. 0 o) OH
VW — OO e

or
NaHSOy/H,0 OH

Mechanism w/cold potassium permanganate

.c "O‘. o'o‘: OH
q\ / N/ NaOH
;,Mn\ — ./Mn\\ _
'\_/._/ N .
O: 0. 9" OH
Not isolated - (85%)
often has a lower yield, so is

preferred for a high yield

Example

1. 0s0a, pyridine

N;b

2. MNaHS0s3 H:0



Oxidative Cleavage via Hot Potassium Permanganate

Cleaves a double bond and creates

Example

Oxidative Cleavage via Ozonolysis

Cleaves a double bond and creates

Prevents

Mechanism
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Initial ozonide
(molozonide)

Ozonide

cb’.
Yy — >( 74 Mild reducing agent .,
0 0—0: O.'



Example

1. Q=
—>
2. DMS

Reactions of Alkynes
Halogenation (in excess)
Same reagents and reactions with alkenes, just do it twice!

Example

z .



Hydrohalogenation (in excess)
Results in a dihalide

Regioselectivity:

=



