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TOPICS TO BE COVERED

« Oxidation Reaction of Alcohols

* Oxidation of Aldehyde and Ketones

« Mechanism of oxidation

* Hydroxylation Reaction and Mechanism

« Stereochemistry of Hydroxylation and
Problems
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Oxidation of Alcohols
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Oxidation of Alcohols and Mechanism

O O
CH,CH,CH,CH,0H —1259s [CH3CH2CH2(|£H] _uner, CH3CH2CH2(|l,OH
a primary alcohol an aldehyde a carboxylic acid
o
HO—&r—OH _"T HO—(lIZr—g)H — RCHz—é—(HZr—OH ‘: RCEJ—OQ("Zr—OH
! A G ! s b
RCH,OH H,O: a chromate ester

l

RCH=0 + H2Cf03 =+ H20
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The Swern Oxidation

O O O
I |l O
1. CH3SCH3, CI—C—C—Cl, —60 °C I
CH;CH,CH,OH = = > CH;CH,CH
; 2. triethylamine i
a primary alchohol an aldehyde
O O O
C|)H 1. CH '.lz'l.CH cl g (|! Cl, —60 °C (”)
CH;CH,CHCH, —— : >  CH3CH,CCH;
2. triethylamine
a secondary alchohol a ketone
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Oxidation of Aldehydes and Ketones

O O
CH3CH2IC|H fo;’éfk CH3CH2gOH

O O
aldehydes carboxylic acids
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Hydroxylation of Alkenes

OH OH

. - |
Converting an alkene to a glycol requires » CH;CH—CHCH;

KMnQO4 HO-, H,O
CH;CH=CHCHj diei 2

addition of —OH group to each end of the cold s vicinal dis)
double bond.
Hydroxylation Reagents:-
I.  Potassium Permaganate (KMnO,)
II.  Osmium Tetroxide (OsO,)
OH
It is a Syn-addition reaction giving diol. CHiCH,CH=CH, — ﬁ:ﬁ;os ok CH:CH,CHCH,0H
' a vicinal diol
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Mechanism of Hydroxylation of Alkenes
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Mechanism of Hydroxylation of Alkenes

H H
O\ /O_ B O\ /0‘ o s ,OH
Ry o = 2
O\O(}Mn\o —_— | O/Mn\o —2 G: + MnOo>
= =5 OH
cyclopentene H
a cyclic manganate cis-1,2-cyclopentanediol
intermediate
<) H
\_9/\ /0 z O\ /O H,O : OH
>0s — Os > + Os0O3
\O/ \O ! 0/ \O NaHSO3 ~OH =
cyclohexene H H
a cyclic osmate cis-1,2-cyclohexanediol

intermediate
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Stereochemistry of Hydroxylation

CFa FalC CF
Os0 3 3
[, = o<
S HO o H
CFq
s Meso
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Stereochemistry of Hydroxylation

OH
-1 i ' ' 050,
E-isomer  will  give racemic - —»
mixture and z-isomer will give 0
meso form. H
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Stereochemistry of Hydroxylation
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Problems
OH
cat. 0OsQ,
>» A + B
NMO
OH
1 eq. OsOy4

TMEDA
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