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Synthesis of Alcohols

ÅAlcohols can be synthesized from several 
functional groups.

ÅNucleophilic substitution of OH- on alkyl 
halide

ÅHydration of alkenes

Åwater in acid solution (not very 
effective)

Åoxymercuration - demercuration

Åhydroboration - oxidation

Å Synhydroxylation of alkenes
Å osmium tetroxide, hydrogen 

peroxide
Å cold, dilute, basic potassium 

permanganate
Å Anti hydroxylation of alkenes
Å Peroxyacidsfollowed byhydrolysis

of epoxides



3

ÅAcid-Catalyzed Hydration of Alkenes
ÅA reversible reaction with Markovnikov regioselectivity

ÅOxymercuration-demercuration
ÅMarkovnikov addition which occurs without rearrangement

Synthesis of Alcohols from Alkenes

Alcohol Synthesis
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Hydroboration -Oxidation

ÅHydroboration (Anti --ÁÒËÏÖÎÉËÏÖȭÓaddition)

ÅHalohydrin (-ÁÒËÏÖÎÉËÏÖȭÓaddition)

Alcohol Synthesis



Alcohol Synthesis 5

Either OsO4 or KMnO4 will give cis 1,2 diols (glycols).

"ÏÔÈ ÔÈÅÓÅ ÒÅÁÇÅÎÔÓ ÇÉÖÅ Ȱsynȱ diols i.e. addition of alcohols on same side.

Oxidation of Alkenes: Syn 1,2-Dihydroxylation
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Opening of the following epoxide with water under acid catalyzed 
conditions gives the trans diol. (Will cover more in the ether chapter)

4ÈÅ ÅÐÏØÉÄÅ ÒÉÎÇ ÏÐÅÎÉÎÇ ÃÁÕÓÅÓ ÁÎ ȰÁÎÔÉȱ ÁÄÄÉÔÉÏÎ ÏÆ ÁÌÃÏÈÏÌÓ ÇÒÏÕÐÓȢ 

Anti 1,2 -Dihydroxylation of Alkenes via Epoxides
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Base-catalyzed reaction with strong nucleophiles (e.g. an alkoxide or 
hydroxide) occurs by an SN2 mechanism.

The nucleophile attacks at the least sterically hindered carbon of the 
epoxide.

Anti 1,2 -Dihydroxylation of Alkenes via Epoxides
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Understanding Oxidation and Reduction

ÅIn Hydrocarbons:

[O] [O]

CH3CH3

[H] [H]

alkane alkene alkyne

(6H) (4H) (2H)

ÅIn Oxygen Containing Compounds:

[O] [O]

[H] [H]

alcohol carbonyl (aldehyde/ketone) acid

(6H, 1-O) (4H, 1-O) (4H and 2-O)
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Reduction of Carbonyls (R 2C=O)
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Reduction of Carbonyls
ÅReduction of a carbonyl compound in general gives an 

alcohol

ÅNote that organic reduction reactions add the equivalent 
of H2 to a molecule 

ÅAldehydes gives primary alcohols

ÅKetones gives secondary alcohols 

ÅGood reducing agent is sodium borohydride ɀNaBH4. 
Lithium aluminum hydride, LiAlH4, is good but a little 
strong and hard to work with.
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Mechanism


