Contents

3.3.
3.4.
3.5.

1. Permanganate .......coueiniiniieineieiieienncnncsecsacnncnnenns 1
L1 Introduction . . . ... ..ot 1
1.2. General Procedure for Oxidation of Primary Alcohols to Carboxylic

Acids with Potassium Permanganate ............................. 5
1.3. Functional Group and Protecting Group Sensitivity to Potassium

Permanganate .......... ... 7
1.4. Side Reactions . ...........oiiniiiii e 9
L5, References . .. ..o ettt 10

2. Jones and Other CrO;-Based Oxidations..........ccovveviieennnn. 13

2.1 Introduction . . . ..ot 13
MechaniSm. . ..ot e 13
Inverse Addition. . ...... ...t 15
SOIVENL . .o 16
ACIAILY . oot 17
Zhao’s Catalytic CrO; Oxidation.............c..ooviiiiiiinean. 18

2.2. General Procedure for Oxidation of Primary Alcohols
to Carboxylic Acids with Jones Reagent.......................... 19

2.3. Functional Group and Protecting Group Sensitivity to Jones
OXIAAtION . . ¢ ettt e 21

2.4.Side Reactions . ........ooutiiiiii i e 25

2.5.References . ..ot 28

3. Pyridinium Dichromate (PDC) in Dimethylformamide.

The Method of Corey and Schmidt...................ccoiiviiiaen. 33

3.1 Introduction . . ... ..v et 33

3.2. General Procedure for Oxidation of Aliphatic Primary Alcohols to

Carboxylic Acids with Pyridinium Dichromate

in Dimethylformamide. Method of Corey and Schmidt............. 34
Functional Group and Protecting Group Sensitivity to PDC in DMF 36
Side Reactions . ...........ouiiiiii i 38
References........ ..o 39



xiv Contents

4. Heyns Oxidation.......ccviieiiiiiiiiiiieiiieeeiieeneceeeseennenns 43
4.1, IntroduCtion . . . ..ottt 43
SOIVENL . . o 45
PH oo e 46
OXYZOI . o ottt 48
Platinum . . ... ..o 48
POISONS . ..ot 49
SIECHIVILY v vt e ettt e e 50
APPLCAtION . . oo et e 52
4.2. General Procedure for Heyns Oxidation of Primary Alcohols
to Carboxylic ACIdS. .. .....ouuii 52
4.3. Functional Group and Protecting Group Sensitivity to Heyns
OXIAAtION . .« et 55
4.4.Side Reactions . .........o.uiitin i 56
4.5, References . . ... ottt e 58
5. Ruthenium Tetroxide and Other Ruthenium Compounds........... 61
5.1, Introduction . . . ..ot 61
Procedure of Pappo and Becker...................c..ooiiiL 61
Sharpless’ Modification .............cooviiiiiiiiiiiienniineann. 62
MechaniSm. . ...ttt e 63
SOIVENL . . oot e 63
Buffering . ... ..o 65
RuO, Source. ... ..ot 65
Secondary Oxidant ...........ouuiieiiii i 66
Ruthenate and Perruthenate Oxidations ........................... 66
APPLCALION . ..ot 68
5.2. General Procedure for Oxidation of Primary Alcohols
to Carboxylic Acids with Catalytic RuO, ......................... 68
5.3. Functional Group and Protecting Group Sensitivity to Oxidation
with Catalytic RuO, ........ ... . i 70
5.4.Side Reactions ... ....ovut e e 74
5.5, ReferenCes . . ..ot 76
6. TEMPO-Mediated Oxidations...........ccoviiiiiiiiiiiieiineennnn. 79
6.1, IntroducCtion . . ... ...t 79
MechaniSm. .. ....oouei e 81
Stoichiometric Oxidants..............oiiiiiiiiiiiinienna.n. 83
Amino 1-Oxyl Radicals............ ... ... .o il 83
6.2. Anelli’s OXidation . .. ...ttt 83
SOIVENL . . ot 85
CatalY St . ettt e 86

Phase-Transfer Catalyst ......... ..o, 87



Contents

PH o e
SelectiVity ... ...

6.2.1. General Procedure for Oxidation of Primary Alcohols

to Carboxylic Acids by Anelli’s Oxidation.................
6.3. Zhao’s Modification of Anelli’s Oxidation.......................

6.3.1. General Procedure for Oxidation of Primary Alcohols
to Carboxylic Acids by Zhao’s Modification of Anelli’s

OXidation . .. ... .

6.4. Oxidation of Epp and Widlanski .................... .. ... .. ...
Mechanism. ............. . i
SelECtIVILY ..ttt

6.4.1. General Procedure for Oxidation of Primary Alcohols

to Carboxylic Acids by the Protocol of Epp and Widlanski. . .

6.5. Functional Group and Protecting Group Sensitivity

to TEMPO-Mediated OxidationS.............c.c.ooviiiinnneeon.
6.6. Side Reactions . ...t
6.7. References .. ...t

7. Oxidation of Alcohols to Carboxylic Acids via Isolated Aldehydes...
.1 IntrodUCtion . . ..ot e
7.2, References . ...ovv e

XV






2 Springer
http://www.springer.com/978-0-387-35431-6

Oxidation of Primary Alcohols to Carboxylic Acids
A Guide to Current Common Practice

Tojo, G.; Fernandez, M.1.

2007, X\, 116 p., Hardcowver

ISBN: @78-0-387-35431-6



