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OH

Mechanism:

This is known as a bimolecular  reaction as there are 2 molecules involved in the slow step.

We therefore describe the mechanism as a S N2 mechanism.

We see an inversion  in this process around the central carbon which is important as it leads to 
stereospecific  products.

We can encourage this mechanism by choosing particular solvents. In this case we want a solvent 
that will not interact too much with the hydroxide ions that are involved in the reaction.

As hydroxide ions can form H-bonds with other species, we want an aprotic  solvent - these do not 
have any O-H or N-H bonds.

e.g.  propanone.

The OH- ion cannot attack the partially positive carbon due to steric hinderance .

The carbocation  is stabilised by the positive inductive effect from the surrounding carbons.

As the slow step only contains 1 mlecule we describe this as a unimolecular  reaction, or a S N1 
reaction.

As the intermediate has a triangular planar shape , the OH- can attack from either side giving a 
mixture of products.

This mechanism can be encouraged using a protic  solvent (water and alcohols) that stabilises the 
carbocation through ion-dipole interaction.

Experimental data shows:

Expected rate:

Expected rate:

The rate of reaction can be monitored by adding silver 
nitrate to the reaction mixture.

When the halogen (Cl, Br or I) is released, it reacts with the 
silver ions to form insoluble AgX.

AgCl -   White

AgBr -  Cream

AgI -     Yellow
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Which type of 
solvent would be 

used with this 
reaction?

Markovnikov´s rule

The hydrogen will bond with the carbon that has the 
greatest number of hydrogens already.

Protic solvents are able to form 
hydrogen bonds as they contain an 
OH or NH group. THis means 
that they can stabilise the 
carbocation.
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Draw the mechanism for the nitration of benzene:

1.

2.

P
ull

P
ull
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NOS - Green chemistry
In many instances, organic synthesis reactions use or produce toxic/
environmentally unfriendly solvents and side-products. Such as the use of 
dichloromethane (a carcinogen).

In response to this the American Chemical Society developed the 12 principles of 
Green Chemisty that aim to develop synthetic processes to minimise negative 
impacts and improve sustainability.

• Use of catalysts to improve energy efficiency
• Prevent harmful waste products
• Improve atom economy
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We have previously seen the oxidation of alcohols using...

We can reverse these reactions using lithium aluminium hydride  (LiAlH4) or sodium 
borohydride  (NaBH4). Both produce the hydride (H-) ion which acts as a nucleophile that 
attacks the electropositive carbon.

LiAlH4 is much more reactive than the borohydride so the initial reaction must be carried out 
in anhydrous condition such as...
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Retro-synthesis
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Cis-trans isomerism and E/Z isomerism

When a double bond or a cyclic structure is present in a molecule, the substituted groups become fixed 
in specific positions. 

If there are only 2 substituted groups then we can see cis-trans  isomerism:

E/Z labelling requires an analysis of the groups attached to each carbon:

Draw the cis and trans isomers of butenedioic acid:

Is this the cis or trans isomer?

zusammen - "together"

entgegen - "opposite"
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Optical isomerism

Chiral / asymmetric carbon - 

Enantiomers - 

Racemic mixture -

Diastereoismoers

How do we draw optical isomers?

Which of these are optically active?

How many chiral carbons are there in this molecule?

1. Optical activity

.

When a racemic mixture is reacted with a single enantiomer we produce 2 different products that wil 
have distinct physical and chemical properties. This means they can be separated using a process called 
resolution .

https://www.khanacademy.org/testprep/mcat/chemicalprocesses/separations
purifications/v/resolutionofenantiomers

Thalidomide

https://www.khanacademy.org/test-prep/mcat/chemical-processes/separations-purifications/v/resolution-of-enantiomers
https://www.youtube.com/watch?v=41n3mDoVbvk
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