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20.2.1 Synthesis

Organic Synthesis

It is po ssible to  make a large number o f o rganic pro ducts fro m a few starting co mpo unds and the

necessary reagents and co nditio ns

Kno wing ho w o rganic functio nal gro ups are related to  each o ther is key to  the synthesis o f a

given mo lecule

The main functio nal gro ups yo u need to  kno w are

Alkanes

Alkenes

Halo geno alkanes

Alco ho ls

Carbo nyls (aldehydes & keto nes)

Carbo xylic acids and derivatives

Arenes

Aliphat ic React ion Pat hways

The key functio nal gro ups and their interco nversio ns are summarised here:

The main reaction pathways in aliphatic chemistry

Aliphatic Chemistry Reactio ns Table
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Exam T ip

Remember, that due to  the strength o f the LiAlH  as a reducing agent, it is unlikely that

reaction 14 can be stopped at the aldehyde To  fo rm an aldehyde fro m a carbo xylic

acid, yo u reduce the carbo xylic acid to  a primary alco ho l and then o xidise it to  the aldehyde

Aromat ic React ion Pat hways

The key aro matic reactio n fo r this co urse is:

The nitration and reduction reactions to form phenylamine from benzene

Aro matic Nitratio n and Reductio n Reactio ns Table

Choosing A React ion Pat hway

Chemists will o ften have several cho ices o f reaching a target mo lecule and tho se cho ices need

to  take into  the principles o f green chemistry
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The twelve principles of green chemistry

By cho o sing a pathway that has fewer steps, yo u can prevent waste and reduce energy demands

which is better fo r the enviro nment

This also  reduces pro ductio n co sts

By analysing the ato m eco no my o f each step, yo u can select reactio ns that give a higher ato m

eco no my

Cho o sing alternative safer so lvents also  fo llo ws the principles o f green chemistry

Designing a React ion Pat hway

The given mo lecule is usually called the target mo lecule  and chemists try to  design a synthesis

as e�ciently as po ssible

Designing a reactio n pathway starts by drawing the structures o f the target mo lecule and the

starting mo lecule

Wo rk o ut all the co mpo unds that can be made fro m the starting mo lecule and all the mo lecules

that can be made into  the target mo lecule

Match the gro ups they have in co mmo n and wo rk o ut the reagents and co nditio ns needed
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Worked example

Suggest ho w the synthesis o f ethanoic acid from chloroethane could be carried out

Answer

Exam T ip

Yo u co uld be required to  design a synthesis with up to  fo ur steps.
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