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20.2.1Synthesis

Organic Synthesis

= |tis possible to make alarge numberof organic products fromafew startingcompounds and the
necessaryreagents and conditions

= Knowinghow organic functional groups are related to each otheris keyto the synthesis ofa
givenmolecule

= The mainfunctional groups youneed to know are

Alkanes

Alkenes

Halogenoalkanes

Alcohols

Carbonyls (aldehydes & ketones)
Carboxylic acids and derivatives
Arenes

Aliphatic Reaction Pathways

= The keyfunctional groups and theirinterconversions are summarised here:

The main reaction pathways in aliphatic chemistry

Aliphatic Chemistry Reactions Table
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O Exam Tip

Remember, that due to the strength of the LIAIH, as a reducing agent, it is unlikely that

reaction 14 can be stopped at the aldehyde To formanaldehyde fromacarboxylic
acid,youreduce the carboxylic acid to aprimaryalcoholand thenoxidiseit to the aldehyde

Aromatic Reaction Pathways

= The keyaromatic reactionforthis courseis:

The nitration and reduction reactions to form phenylamine from benzene

Aromatic Nitrationand ReductionReactions Table

Choosing AReaction Pathway

Chemists willoftenhave severalchoices of reachingatarget molecule and those choices need
to take into the principles of greenchemistry
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The twelve principles of green chemistry

Bychoosingapathwaythat has fewersteps,youcanpreventwaste and reduce energydemands
whichis betterforthe environment
= Thisalsoreduces productioncosts

Byanalysingthe atomeconomyofeachstep,youcanselectreactions that give ahigheratom
economy
Choosingalternative safersolvents also follows the principles of greenchemistry

Designing a Reaction Pathway

The givenmolecule is usually called the target molecule and chemists tryto designasynthesis
as efficientlyas possible
Designingareaction pathwaystarts by drawingthe structures of the target molecule and the
startingmolecule
Work out allthe compounds that canbe made fromthe startingmolecule and all the molecules
that canbe madeinto the target molecule

= Matchthe groups theyhave incommonand work out the reagents and conditions needed
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@ Worked example

Suggesthow the synthesis of ethanoic acid from chloroethane could be carried out

Answer

O ExamTip

Youcould berequired to designasynthesis withup to foursteps.
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