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Hydration and Hydroboration

Acid-catalysed hydration:
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Hydration and Hydroboration

Hydroboration can reverse the regiochemistry of hydration: Mechanism:

1) BH3 BH,
_BH, —> — H
ZOZ/NaOH H

Can happen again (and again!)

Oxidation with nucleophilic, alkaline peroxide gives the alcohol:
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Hydration of Alkenes using Metal Salts

Oxymercuraion (using Mercury(ll) acetate):

Mechanism:
mercurinium ion
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Dihydroxylation (adds two OH-groups syn to a double bond):
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Epoxidation and Epoxide Chemistry

Epoxide formation: H ©
P | OH 8
ot = O, O
"'Br Br
Direct epoxidation using a peracid, RCOH: One-step oxidation:
O-OH @)
mCPBA Cl
O — > O OH
Cl
meta-chlorobenzoic acid 3-chlorobenzoic acid
(mCPBA)

Epoxide reactivity
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(can add two OH-groups anti to a double bond)

Mechanism:



Oxidation of Alcohols

Jones oxidation — using sodium dichromate in sulfuric acid R._OH R

Oxidation of 2° alcohols yields ketones
OH NayCr,07 O

PN - N 1°

R R HySO4, acetone R R

Mechanism:;
®
H O
I
@ -
Cr207 + Hzo O,/CI’:O _Cr. )\ _—— 4\ — 0
\ O "0 R” 'R R H
i il
tetrahedral, planar,
Cr(VI) Cr(VI) chromate ester
Oxidation of 1° alcohols Solution: avoid water!
Problem: overoxidation of aldehydes in the presence of water @ cl
[Ox.] H,0 OH [Ox.] | ) 6r\8
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RTOH —> k
pyridinium chlorochromate

aldehyde hydrate acid (PCC)

or Dess-Martin,
Swern-0Ox.



Eliminations and Substitutions

Activation of —OH group by the tosylation reaction (usually in pyridine)
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toluene-para-suflonyl chloride | N
(TsCl, tosyl chloride)
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Eliminations and Substitutions

Analogous: Activation of —OH group by mesylation (in triethylamine as base)

NOTE: main difference to tosylation is the a-hydrogen
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Thionyl Chloride

Can make alkyl chlorides (and acid chlorides) using thionyl chloride (SOCI,)

HCI
g0 = s
Cl ClI Cl Cl

R/Cl + SO,} = | R




What’s next?

Introduction to Amines




