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Halogenation —Addition of Halogen
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Hydration-Electrophilic Addition of water uasall 352 s slal) ddLa) -3

In the presence of strong acid or Hg** catalyst , the elements of H,O add
to the triple bond , but the initial addition product , an enol , is unstable
and rearranges to aproduct containing a carbonyl group —that is, a C=0.

Acarbonyl compound having two alkyl groups bonded to the C=0 carbon
is called a ketone

carbonyl group
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Internal alkynes undergo hydration with concentrated acid , whereas
terminal alkynes require the presence of an addition Hg** catalyst-
usually HgSO4-to yield methyl ketones by markonikov addition of water.
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Consider the conversion of a general enol A to the carbonyl compound B.
A and B are tautomers: A is the enol form and B is the keto form of the
tautomer .

Tautomers are constitutional isomers that differ in the location of a
double bond and a hydrogen atom . Two tautomers are in equilibrium
with each other.

enol ketone
enol form ke,l[—(l) form
A B

An enol tautomer has an O-H group bonded to a C=C
A keto tautomer has a C=0 and an additional C-H bond

Equilibrium favors the keto form largely because the C=0 is much
stronger than a C=C . Tautomerization , the process of converting one
tautomer into another , is catalyzed by both acid and base .

Mechanism (tautomerization in acid )
Step [1] protonation of the enol double bond
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HLOH2 two resonance structures

Step [2] Deprotonation of the OH group
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Hydration-Oxidation is a two step reaction sequence that converts an
alkyne to a carbonyl compound

MECHANISM
Hydration of an alkyne
Step[1] Addition of the electrophile (H") to pi bond

+
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viny cabocation

Step [2] and [3] Nucleophilic attack of H,O and loss of a proton
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Hydroboration-oxidation-General reaction
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organoborane enol
hydroboration oxidation tautomerization

Addition of borane forms an organoborane

Oxidation with basic H,O, forms an enol.
Tautomerization of the enol forms a carbonyl compound.
The overall results is addition of H,O to a triple bond.



MECHANISM
Hydration of an alkyne
Step[1] Addition of the electrophile (H") to pi bond
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Hydroboration-Oxidation of an internal forms ketone.

Hydroboration of a terminal alkyne adds BH, to the less substituted ,
terminal carbon . After oxidation to the enol , tautomerization yields an
aldehyde , a carbonyl compound having a hydrogen atom bonded to the
carbonyl carbon.
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Acetylide anions are strong nucleophiles that open epoxide rings by an
Sn2 Mechanism .

Backside attack occurs at the less substituted end of the epoxide.
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Sterc hendrance prevents an Sy2 reaction ’

’ The acetylide anion acts as base instead ,
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