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Part 1: 
 
Modern Oxidation of Alcohols using Environmentally Benign Oxidants 
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Common reagents:  

MnO2 



Swern oxidation 
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The reaction conditions allow oxidation of acid-sensitive compounds, which 
might decompose under the acidic conditions of a traditional method such as 
Jones oxidation. For example, in Thompson & Heathcock's synthesis of the 
sesquiterpene isovelleral, the final step uses the Swern protocol, avoiding 
rearrangement of the acid-sensitive cyclopropanemethanol moiety. 

Thompson, S. K.; Heathcock, C. H. (1992). "Total synthesis of some marasmane 
and lactarane sesquiterpenes". J. Org. Chem. 57 (22): 5979–5989. 
doi:10.1021/jo00048a036. 
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The Parikh-Doering oxidation is an oxidation reaction that transforms 
primary and secondary alcohols into aldehydes and ketones, respectively. 
The procedure uses dimethyl sulfoxide (DMSO) as the oxidant, activated 
by the sulfur trioxide pyridine complex in the presence of triethylamine 
base. 
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The Pfitzner–Moffatt oxidation, sometimes referred to as simply the 
Moffatt oxidation, is a chemical reaction which describes the oxidation of 
primary and secondary alcohols by dimethyl sulfoxide (DMSO) activated 
with a carbodiimide, such as dicyclohexylcarbodiimide (DCC). The 
resulting alkoxysulfonium ylide rearranges to generate aldehydes and 
ketones, respectively. 



The Corey–Kim oxidation is an oxidation reaction used to synthesise 
aldehydes and ketones from primary and secondary alcohols. It is named for 
American chemist and Nobelist Elias James Corey and Korean-American 
chemist Choung Un Kim 
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Dess–Martin periodinane (DMP) 

Potassium peroxymonosulfate (also known as MPS, potassium 
monopersulfate, and the trade names Caroat and Oxone 
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milder conditions (room temperature, neutral pH), shorter reaction times, 
higher yields, simplified workups, high chemoselectivity, tolerance of sensitive 
functional groups, and a long shelf life 
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Thongsornkleeb, C., Danheiser, R.L. (2005). "A Practical Method for the 
Synthesis of 2-Alkynylpropenals". J. Org. Chem. 70: 2364. 
doi:10.1021/jo047869a 
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Chemistry of Polyvalent Iodine 
 

Viktor V. Zhdankin and Peter J. Stang  
Chemical Reviews2008 108 (12), 5299-5358 

http://pubs.acs.org/doi/abs/10.1021/cr800332c�


Oxoammonium-based Oxidation of Alcohols 

(2,2,6,6-Tetramethylpiperidin-1-yl)oxyl ,TEMPO 
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A biphasic oxidation of alcohols to aldehydes and 
ketones using a simplified packed-bed microreactor 
Andrew Bogdan1 and D. Tyler McQuade*,2 

Beilstein Journal of Organic Chemistry 2009, 5, No. 17.  doi:10.3762/bjoc.5.17 

AMBERZYME® Oxirane (AO, 1), a commercially available resin with pendant epoxide 
functionalities designed for enzyme immobilization 













Metal-mediated Oxidation of Alcohols  



In contrast, oxometal pathways involve a two-
electron change in oxidation state of the metal ion. 
Typically observed with string oxidants, e.g. Cr(VI), 
Mn(V), Os(VIII), Ru(VI) and Ru(VIII). 

In the peroxometal pathway the metal ion 
remains in the same oxidation state. 
Typically observed with weak oxidants d0 
metal ions, e.g. Mo(VI), W(VI), Ti(IV), Re(VII). 



Green Chem. 
2012,  



Ruthenium-catalyzed Oxidations with O2. 





The regeneration of Benzoquinone can also be achieved with dioxygen in the 
absence of the co-cotalayst 























Some examples with other metals 
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