
Products

Addition of H-X to an Alkene
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Summary:

Regiochemistry:

Stereochemistry:

Example:

HCl
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The alkene pi bond reacts with H X to
add a proton to create a carbocation intermediate
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Markovnikov's Rule
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Products

Acid-catalyzed Hydration of an Alkene
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Summary:

Regiochemistry:

Stereochemistry:

Example:

H2O

H2SO4 (catalytic amount)
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Proton adds to make a carbocation intermediate water
attacksto make a new bond take a proton away to make the product
alcohol Catalytic in H300

Markovnikov's Rule
Mixed time capsule
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C atom Markovnikov's Rule



Cation Rearrangement
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2° carbocation
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Products

Alkene Halogenation

H

C

C

H
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+

Summary:

Regiochemistry:

Stereochemistry:

Example:

Br Br

Br

Cl2
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The topface of the
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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
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Alkene Hydrohalogenation
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Products

O HH

O HH

Summary:

Regiochemistry:

Stereochemistry:

Example:

Br2 / H2O
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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
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Hydroboration-Oxidation
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Products

Summary:

Regiochemistry:

Stereochemistry:

Example:

1. BH3

R

R

transition state

2. H2O2 / HO

(R = H or alkyl group 
depending on how far 

reaction has progressed)

(Chemist opens 
flask and adds 
new reagent)

2. H2O2 / HO
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steric strain

are synstate

The pibond of the alkene attacks the
Lewis acid electrophile B atom at the same
time a new bond forms between C and H In 2nd
step OH replaces B R 2 4 membered ringtransition state
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OsO4       Partial Mechanism
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H H

H3C H

A cyclic osmate ester

2. NaHSO3 / H2O

(Chemist opens
up flask)

Product

2. NaHSO3 / H2O

1. OsO4

Example:

Summary:

Regiochemistry:

Stereochemistry:
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Products

Ozonolysis     Partial Mechanism
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H3C

Malozonide

Rearrangement
in two steps

2. (CH3)2S

Ozonide

(Chemist opens
up flask)

1. O3

2. (CH3)2S

Example:

Summary:

Regiochemistry:

Stereochemistry:






































































































This breaks EC bonds
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Ketone Aldehyde
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Reaction of an alkene with Oz gives a malozonide
than an ozonide intermediate the CI pi bond then C C
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NIA
NIA

3 H

A ketone An aldehyde



Hydrogenation:  H2 with Pt°, Pd°, Ni°

H H H H
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H3C
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H H HH H

Products

H H H H

Pt°, Pd°, Ni° metal particle surface
H

H
H

H

H2 / Pd°

Example:

Summary:

Regiochemistry:

Stereochemistry:
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Ha adsorbs onto the metal surface
The alkene adsorbs onto the metal surface
H atoms transfer to both C atoms
On the same face before the C C bond rotates
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syn
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