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Synthesis of Alcohols

AAlcohols can be synthesized from several
functional groups.

ANucleophilic substitution of OH on alkyl
halide
AHydration of alkenes

Awater in acid solution (not very
effective)

A Synhydroxylation of alkenes
A osmium tetroxide, hydrogen
peroxide
A cold, dilute, basic potassium
permanganate
A Anti hydroxylation of alkenes
A Peroxyacidsfollowed byhydrolysis

Aoxymercuration - demercuration of epoxides
Ahydroboration - oxidation R R
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Synthesis of Alcohols from Alkenes

AAcid-Catalyzed Hydration of Alkenes
AA reversible reaction with Markovnikov regioselectivity

/ | / +H,0 | | |
C=C +HA=——0C—C + A- = —C—C— +A-=—=—10C—C— +HA
\ A “H,0 | | ]
H H t0: H :0
H™ H “OH
Alkene Alcohol

AOxymercuration-demercuration
AMarkovnikov addition which occurs without rearrangement
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Hydroboration -Oxidation
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Oxidation of Alkenes: Syn 1,2-Dihydroxylation

Either OsQ or KMnQ, will give cis 1,2 diols (glycols).

"T OE OEAOA ¢yAodigsAé. alditiogds &icBhol®on same side.
(1) OsO,, pyridine

2 (2) Na,SO,/H,0 or NaHSO,/H,O

CH,CH=CH > CH,CH—CH,

OH OH
Propene 1,2-Propanediol
(propylene glycol)
cold

CH,=CH, + KMnO, = H2(|Z—(|IH2

OH OH

Ethene 1,2-Ethanediol
(ethylene glycol)

Alcohol Synthesis 5



Anti 1,2 -Dihydroxylation of Alkenes via Epoxides

Opening of the following epoxide with water under acid catalyzed
conditions gives the transdiol. (Will cover more in the ether chapter)
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trans-1,2-Cyclopentanediol



Anti 1,2 -Dihydroxylation of Alkenes via Epoxides

Basecatalyzed reaction with strong nucleophiles €.g analkoxide or
hydroxide) occurs by an Q2 mechanism.

The nucleophile attacks at the leasiterically hindered carbon of the
epoxide.
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A strong nucleophile such as an alkoxide ion or a hydroxide ion is able to open
the strained epoxide ring in a direct S, 2 reaction.



Reduction of Carbonyls (R ,C=0)

Understanding Oxidation and Reduction
Aln Hydrocarbons:
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Reduction of Carbonyls

. . . I (|)H where [H] is a
A Reduction of a carbonyl compound in general gives an C LI C reducing agent
SN <N
alcohol /N
A Note that organic reduction reactions add the equivalent -
of H, to a molecule I - |
: : C — .C
A Aldehydesgives primary alcohols R H R7 H
_ H
A Ketones gives secondary alcohols An aldehyde A primary alcohol
A Good reducing agent is sodiunborohydride 7z NaBH,. - -
Lithium aluminum hydride, LiAIH,, is good but a little T o |
strong and hard to work with. _C_ — C
R R’ R4
RI
A ketone A secondary alcohol

Mechanism



