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CHEM 261                                                 Oct. 27, 2015 
Review 
1) H2 Addition (cis addition) 
 

Unsaturated 
Fat

Saturated 
Fat

H2

Pd
In the case of margarine, 
dye and flavour are included

+

H3C CH3

O

O diacyl (butter flavour)  
NOTE: 

 
cis unsaturated fats (healthier)            trans unsaturated (bad, artery diseases)    
 
 
2) Halogenation of Alkenes 
 

- X2 addition (X2 = Br2, Cl2, I2) 
- anti-addition (trans addition) 
- no heat or no light 
- heterolytic reaction (2e-) 

 
General scheme: 

C C + C C

X

X

X2

 
 
Example 
a)  

C C + C C

Br

Br

Br2 C C

Br Br

free rotation of this bond occurs
 (same compound)
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b) 

+ Br2 S S

Br Br

(chiral)

(1S, 2S)-trans-dibromo pentane  
If we look at the progress of above reaction, we can include the intermediate 
 

+

H Br

Br

S S

Br Br

(Intermediate)

Br Br
δδδ- + -

 
- The Br+ in the intermediate attacked from the bottom side, therefore the 
incoming Br –  will have to attack from the top which gives the trans 
configuation (anti-addition) giving rise to (1S, 2S)-trans-dibromopentane. 
 
c) 

ClCl
Cl

Cl2

Cl

Racemic Mixture (50:50)

Cl Cl

+

 
d) 

Cl

I

I Cl
δδ

*I-Cl (iodine monochloride)

I

Cl

 
- Iodine (I+)will attack the less substituted side of the double bond 

(Markovnikov) 
- Chlorine will attack the more substituted (i.e. with two methyl 

substituents) side of the double bond 
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3) Halohydrin Formation – trans addition 
 
General Scheme: 

C C C C

X

X2

R-OH
RO
R, residue  

 
a)  

Br2
H-OH

Br

H
O

H
δ

O

H
H

Br
Br

Br

OH

+ HBr
-

 
 
b) trans addition (Markovnikov regioselectivity) 

Br2
H-OH

Br

Br Br

OH
H

O
H

δ
OH2

Br

-HBr
-

 
c) 
 

Br2
CH3-OH

Br

H3C
O

H
δ

Br Br

OCH3

+ HBr

OCH3-

H  
d) 

H

HOH

Br2
H

HOH Br Br
O
H

Br

O Br
+ HBr

(a cyclic ether)  
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e) 

C C
H

HH

H

Cl2 H C C H
H H

ClOH

OH
(NaOH)

NaOH will make H-O 
more nucleophilic

H C C H
H H

ClO

the O  can now 
attack C

Na

CC

O

H
H

H
H

H2O
H+

ethylenoxide
(an epoxide)

H C C H
H H

OH OH
ethylene glycol

(anti-freeze)

H2O

 
 
4) Hydrogen Halide (HX) Addition 
 
General Scheme: 

C C + HX

(X = Cl, Br, I)

C C

X H
Haloalkane 

(syn addition)  


