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Two 
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H atom adds to 
top face
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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






































































































CH3 CH
Broplus

H CH3BroplusHexcess

Markovnikov
Anti

OHCH3BrH
CHz
OH

H
Br
Racemic

HC ClHHO
S HI I

HH3C R
ClH HHO

Racemic
Mixed
Markovnikov






































































































Who do you call when you need help

















































































When studying Ochem Call a NIRRS
Learn each of these things for every
reaction then you will be able to

predict mechanisms and therefore products

Alkene Is Halo alkane
Carbocation
Markovnikov
Mixed

Alkene Hat Alcohol
Has04
catalytic
amount

Carbocation
Markovnikov
Mixed






































































































































When
you

see

BH3 think

4 membered

ring transition
state



Hydroboration-Oxidation

H

C

C

C

H

H

H

H

H
+ H B

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






































































































Bonds

sp empty Ip forming
orbital

fit

D

Make
a bondNucleophile

Electrophile Bonds
breaking

Not
responsible

II R
ti is Hiiiii

It moresubstituted C atom
Izanthefirst

H and OH
OH Less substituted atom

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

Non Markovnikov
syn

Taitto EYE.IE
Racemic

Less
substituted

C atom



Ozzy Osborne



OsO4       Partial Mechanism

Os

O

OO

O

OsO4

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:
































































Ozzy Osborne Reaction

Haff p

a Io
Racemic

Not responsible for
mechanism

Hychfe
it a

I

tacemic

The mechanism involves a cyclic
osmate ester explaining the syn sin

stereochemistry of addition

N A

Syn Sin

EP EEi.si
Racemic



 

Products

Ozonolysis     Partial Mechanism

O
O

O O
O

O

Ozone contributing structures

O
O

O

H

H

H3C

H3C

Malozonide

Rearrangement
in two steps

2. (CH3)2S

Ozonide

(Chemist opens
up flask)

1. O3

2. (CH3)2S

Example:

Summary:

Regiochemistry:

Stereochemistry:

I'EÉi bit

Ketone Aldehyde

Ella iieicifc.si
HsE5EH






































































































Reactionof an alkene with Ozgives a
malozonide

than an ozonideintermediate the C C pi
bond then C C

Sigmabondis broken Adding Hz25decomposes the
ozonide

into ketoneand aldehydeproducts Breaks C Cbond

N A
N A

3

y XP
L
A ketone An aldehyde






































































































































Ozonolysis is the only reaction that

breaks C C bonds

1 A

2 III III

Notice the
numbers

O1 3 H2 H3 4 H14 2 o
5 6 H

314 5621H3 o1
2

These reagents are

added at the same

timeNo numbers

These reagents are

added in two

separate stepsNumbers



Hydrogenation:  H2 with Pt°, Pd°, Ni°

H H H H

CC

H3C

H

H

H

H H H H

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:






































































































Eat state

0 00 00

If ifeng.it

HEE Est
HIE faitH y syn 4

H2 adsorbs onto the metal surface
The alkene adsorbs onto the metal surface
H atoms transfer to both atoms
on the same face before the C C bond rotates

N A

Syn
CHz Tritch Not

CH Ee gift
Chiral

Alkene Alkane




