














































































































































Alkene Reaction Stereochemistry Possibilities

Anti groups add to opposite faces of the

original double bond

syn groups add to the same face of the

original double bond

Mixed groups add both anti and syn
in the reaction



































































































































































































































Products

Alkene Halogenation

H

C

C

H

H

H

+

Summary:

Regiochemistry:

Stereochemistry:

Example:

Br Br

Br

Cl2

Electrophile
B

membered
T

Fit't ring
Make a intermedia

no

ectrophile bond Bromonium
Ion

Make a
bond

The topface of the
called
anti by the Br atom so thei

react from the opposite
B Hface

Ilves
only a

Trans product never Cis

Alkenes react with Xa to give a three
membered ring intermediate then a new

bond is made by Xe reacting from behind the
C x bond of the intermediate

Not applicable Br is on both atoms
Anti addition geometry trans products

Ce
enantiomers

ce ITE
Parrot

Racemic Mixture






Products

Addition of H-X to an Alkene

H

C

C

C

H

H

H

H

H

+ BrH

Summary:

Regiochemistry:

Stereochemistry:

Example:

HCl

Br

Products

Br


































































































































X Cl Br I
but not F

Ii

Nucleophile

H
H E E E it

jj

a I Etfs it it B

10 Carbocation

Add Electrophile

proton Nucleophile

Major Product
BE I

85

JÉ ÉstrongAcid
20Carbocation Markovnikov'sMore Stable Rule
Electrophile

The alkene pi bond reacts with H X to
add a proton to create a carbocation intermediate
that makes a bond with XD to give the product

Markovnikov's Rule

Mixed time capsule Racemic Product

y z

Tde
Not chiral

in ÉÉi Jproton



C C
H
H

H
H3C

Br

C C
H
H

H
H3C

Br

C C
H
H

H
H3C

Br

C C
H

H

H

H3C

Br


































































































































How to think about unsymmetrical
halonium tons

I go

t t

Minor Minor

Major
10carbocation

20carbocation
The

more stable charge is
less stable

element so this

g

atom is bad

Longer and
weaker bond

I
so

Majority of
sp like

charge






































































































Complication Some intermediates and
products are chiral

solutions Label all chiral centers in

intermediates and products
IN MECHANISM QUESTIONSAgain

this
is with an asterisk and

write Racemic if appropriateyE No need to draw all of the
stereoisomers just one of
them using wedges and dashes

New overall reaction Halohydrin Formation

CHz CH2
H

Br
H2O

called a

halo hydrin



Alkene Hydrohalogenation

H

C

C

C

H

H

H

H

H
+ Br Br

Products

O HH

O HH

Summary:

Regiochemistry:

Stereochemistry:

Example:

Br2 / H2O






































































































B
Make Pig Hal

3 membersA band

typecast
II media

Racemic

The H2o nucleophile

tthe more substituted make

carbon atom fond

É T.EE Eiia

Eta
take a ItRace ie proton
Away Race ie

pH drops during the reaction
Alkene reacts with Xz to give a 3 membered

ring intermediate Chalonium ion H2o attacks
the more substituted C atom and we take a proton
away to give the halohydrin product

Markovnikov Colt on more substituted Caton
Anti

Eth
Br

Not Chiral








































































































































Only carbocations rearrange

To get stereochemistry
correct when predicting
reaction products

Halonian ions 3 membered ring
DO NOT

you
need to analyze each
reaction on a case by

basksLaBC



C C

H3C

H

CH3

H

Br Br

Br

Br

H3C CH3

HH

Attack from the top face

Attack from the bottom face

BrBr

BrBr

 






































































































H

RCH3
H ddotBr ddotBRS

H
CH3

H3C s

HH3C B rBr

HCH3
It

H3C

r

H

CH3
H
HC

3I rHHiBi
ss

H
R CH3 H3CH R

CH3I Br Br



CH3

CH3

H O

H

H

CH3

CH3 CH3

CH3

H2O H2O

Two 
mechanism 

steps
H2O H2O

Two 
mechanism 

steps

H2O H2O

Two 
mechanism 

steps
H2O H2O

Two 
mechanism 

steps

H atom adds to 
top face

H atom adds to 
bottom face

 






































































































HS

HCH3CH3OH RCH3HCH3HCH3OH
RS

CH3

OHCH3
OH

SS RR
CH3

CH3HHCH3

CH3H HCH3

CH3OHCH3H
S CH3OHRCH3OHCH3R s

OH

HCH3 HCH3R CH3 R S SH



Examples

2) H2O

3) C C
CH3

H

H

H3C Cl2 CCC C

H2SO4
(catalytic)

1) C C
CH3

H

H3C

H Br2 CCC C






































































































Br H BrH
R R ssCH3H3C

HCH3HH3C Br

Racemic

Br
2Anti

ROHS CH3
OH

CH3
H

Racemic

OH

CH3
CH3
H

CH3

S
H

R
CH3

CH3OHHCH3
R S

Mixed
Markovnikov SR

l

Cl ClH H3C
sCH3HR

H3C5H HR
CH3Cl Cl

These are the
same molecule

Anti Meso



More Examples

4) Br2

5) C C
H

H

H

H3C Cl2 CCC C

H2O
+

+

H2O






































































































HC ClHHO
S H It

HH3C R
ClH HHO

Racemic
Mixed
Markovnikov




