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Abstract – Regardless of critical advancement in the improvement of site-specific aliphatic C–H oxidations 
over the previous decade, the capacity to oxidize solid methylene C–H bonds within the sight of all the 
more oxidatively labile fragrant functionalities remains a noteworthy unsolved issue. Such chemoselective 
reactivity is exceptionally attractive for empowering late-arrange oxidative derivatizations of 
pharmaceuticals and therapeutically significant regular items that frequently contain such usefulness. 
Here, we report a basic manganese little atom impetus Mn(CF3–PDP) framework that accomplishes such 
chemoselectivity through an unforeseen cooperative energy of impetus plan and corrosive added 
substance. 
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1. INTRODUCTION 

The Riley oxidation is a selenium dioxide-interceded 
oxidation of methylene bunches contiguous 
carbonyls. It was first revealed by Riley and 
colleagues in 1932.[1] In the decade that followed, 
selenium-intervened oxidation quickly extended 
being used, and in 1939, Guillemonat and 
collaborators uncovered the selenium dioxide-
interceded oxidation of olefins at the allylic 
position.[2] Today, selenium-dioxide-interceded 
oxidation of methylene gatherings to alpha ketones 
and at the allylic position of olefins is known as the 
Riley Oxidation.[3] 

The component of oxidation of - CH2C(O)R bunch by 
SeO2 has been well investigated.[4][5][6][7] The 
oxidation of carbonyl alpha methylene positions 
creatures with assault by the enoltautomer at the 
electrophilic selenium focus. Following adjustment 
and loss of water, a moment likeness water assaults 
the alpha position. Selenic corrosive is freed in the 
last advance to give the 1,2-dicarbonyl item. 

Allylic oxidation utilizing selenium-dioxide continues 
by means of an ene response at the electrophilic 
selenium focus. A 2,3-sigmatropic move, continuing 
through an envelope-like progress state, gives the 
allylselenite ester, which upon hydrolysis gives the 
allylic liquor. 

The (E)- direction about the twofold bond, an 
outcome of the envelope-like change state, is seen in 
the penultimate ester arrangement, is held during the 
hydrolysis step giving the (E)- allylic liquor product.[4] 

2. REVIEW OF LITERATURES 

The Riley Oxidation is agreeable to an assortment 
of carbonyl and olefinic frameworks with a high 
level of regiocontrol dependent on the substitution 
example of the given framework. 

Ketones with two accessible alpha methylene 
positions respond all the more rapidly in any event 
frustrated position.:[1] 

 

Allylic oxidation can be anticipated by the 
substitution design on the olefin. On account of 1,2-
disubstituted olefins, response rates pursue CH > 
CH¬2 > CH3: 

 

Geminally-substiuted olefins respond in a similar 
request of response rates as above:[2] 

 

Trisubstiuted alkenes experience reactivity at the 
more substituted end of the twofold bond. The 
request of reactivity pursues that CH2 > CH¬3 > 
CH: 
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Because of the revision of the twofold bond, terminal 
olefins will in general give essential allylic alcohols: 

 

Cyclic alkenes like to experience allylic oxidation 
inside the ring, as opposed to the allylic position at 
the sidechain. In crossed over ring frameworks, 
Bredt's standard is pursued and bridgehead 
positions are not oxidized: 

 

Applications 

In their milestone blend of strychnine, R.B. 
Woodward and colleagues utilized the Riley 
Oxidation to achieve the trans-glyoxal. Epimerization 
of the alpha hydrogen prompted cis-glyoxal, which 
immediately experienced cyclization with the optional 
amine to yield dehydrostryninone.[8] 

 

Selenium-dioxide interceded oxidation was utilized in 
the union of the diterpenoid ryanodol.[9] 

 

Selenium dioxide interceded allylic oxidation to get to 
ingenol.[10] 

 

3. METHYLENE OXIDATION IN SWEET-
SMELLING PARTICLES 

Most of little particle therapeutics are involved 
functionalized hydrocarbon platforms containing a 
blend of C(sp2 )– H bonds and progressively more 
C(sp3 )– H bonds1–4 . Responses that influence the 
direct atomistic trade of hydrogen with oxygen 
remote from such sweet-smelling gatherings would 
keep away from protracted all over again 
combination for creating analogs and recognizing 
metabolites; in any case, in view of the difficulties of 
hydroxylating an inactive C–H bond within the sight 
of oxidatively increasingly labile π-usefulness, such 
changes have not been completely acknowledged 
in the lab. 

Iron chemicals are the main known impetuses 
equipped for hydroxylation of solid aliphatic C–H 
securities within the sight of π-usefulness by 
methods for limited substrate access to the oxidant 
5 , be that as it may, these proteins are trying to 
use on preparative scales (vide infra) and this 
supramolecular approach for accomplishing 
chemoselectivity has not been fruitful with little 
particle impetuses. Regardless of late advances in 
little particle impetuses for siteselective aliphatic C–
H hydroxylations, none of these impetuses can 
impact solid aliphatic methylene C–H bond 
oxidation (bond separation vitality (BDE)=98 kcal 
mol−1 ) within the sight of a scope of fragrant 
groups6–13. 

Though C–H aminations, alkylations and 
halogenation responses endure fragrant 
functionality14–16, the main sweet-smelling 
gatherings endured in higher-vitality methylene C–
H hydroxylations have been electronically 
deactivated with solid electron-pulling back 
gatherings (that is, nitro, trifluoromethyl, triflate 
with>0.5 para-Hammett sigma esteem (σp 
values))10,11. 

Ruthenium6 and manganese7,8 impetuses and 
stoichiometric oxidant 
methyl(trifluoromethyl)dioxirane (TFDO)17 are 
tolerant of benzoate (σp=0.45) and in a couple of 
cases phenyl functionality6 , however just in the 
hydroxylation of more fragile benzylic C–H 
(BDE=85 kcal mol−1 , or tertiary C(sp3 )– H bonds 
(BDE=96 kcal mol−1 ). The present cutting edge 
proposes that to occupy oxidation of labile sweet-
smelling functionalities, the impetus' ability for 
aliphatic hydroxylations must be decreased. 

CONCLUSION 

We presently show that, by means of the mix of 
Mn(CF3–PDP) 1 impetus and chloroacetic 
corrosive added substance, C(sp3)– H oxidation 
can be accomplished with an extraordinary blend of 
high chemoselectivity (that is, it endures 
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restoratively significant sweet-smelling 
functionalities) and high reactivity (that is, it 
preparatively oxidizes aliphatic methylene C–H 
bonds) without coordinating gatherings or sub-atomic 
acknowledgment components. 

REFERENCES 

1. Riley, Harry Lister; Morley, John Frederick; 
Friend, Norman Alfred Child (1932-01-01). 
"255. Selenium dioxide, a new oxidising 
agent. Part I. Its reaction with aldehydes and 
ketones". Journal of the Chemical Society 
(Resumed). 0: pp. 1875–
1883. doi:10.1039/jr9320001875. ISSN 0368
-1769. 

2. Jump up to:
a
 
b
 Guillemonat 

(1939). "Oxidation of ethylenic hydrocarbons 
using selenium dioxide". 

3. Kurti, Laszlo: Strategic Applications of 
Named Reactions in Organic Synthesis. 
pp. 380–381. ISBN 978-0-12-429785-2. 

4. Jump up to:
a
 
b
 Trachtenberg, Edward N.; 

Nelson, Charles H.; Carver, Jane R. (1970-
05-01). "Mechanism of selenium dioxide 
oxidation of olefins". The Journal of Organic 
Chemistry. 35(5): pp. 1653–
1658. doi:10.1021/jo00830a083. ISSN 0022-
3263. 

5. Sharpless, K. Barry; Gordon, Kenneth M. 
(1976-01-01). "Selenium dioxide oxidation of 
ketones and aldehydes. Evidence for the 
intermediacy of .beta.-ketoseleninic". Journal 
of the American Chemical Society. 98 (1): 
pp. 300–
301. doi:10.1021/ja00417a083. ISSN 0002-
7863. 

6. Warpehoski, M. A.; Chabaud, B.; Sharpless, 
K. B. (1982-07-01). "Selenium dioxide 
oxidation of endocyclic olefins. Evidence for 
a dissociation-recombination pathway". The 
Journal of Organic Chemistry. 47 (15): 
2897–
2900. doi:10.1021/jo00136a017. ISSN 0022-
3263. 

7. Shafer, Cynthia M.; Morse, Daniel I.; 
Molinski, Tadeusz F. (1996). "Mechanism of 
SeO2 promoted oxidative rearrangement of 
2-substituted oxazolines to 
dihydrooxazinones: Isotopic labeling and 
kinetic studies". Tetrahedron. 52 (46): pp. 
14475–14486. Doi:10.1016/0040-
4020(96)00902-7. 

8. Woodward, R. B.; Cava, Michael P.; Ollis, W. 
D.; Hunger, A.; Daeniker, H. U.; Schenker, 
K. (1954-09-01). "THE TOTAL SYNTHESIS 

OF STRYCHNINE". Journal of the American 
Chemical Society. 76 (18): 4749–
4751. doi:10.1021/ja01647a088. ISSN 0002-
7863. 

9. Chuang, Kangway V.; Xu, Chen; Reisman, 
Sarah E. (2016-08-26). "A 15-step synthesis 
of (+)-ryanodol". Science. 353 (6302): pp. 
912–915. 
Bibcode:2016Sci...353..912C. doi:10.1126/s
cience.aag1028. ISSN 0036-
8075. PMID 27563092. 

10. Jørgensen, Lars; McKerrall, Steven J.; 
Kuttruff, Christian A.; Ungeheuer, Felix; 
Felding, Jakob; Baran, Phil S. (2013-08-23). 
"14-Step Synthesis of (+)-Ingenol from (+)-3-
Carene". Science. 341 (6148): 878–
882. Bibcode: 2013 
Sci...341..878J. doi:10.1126/science.12416
06. ISSN 0036-8075. PMID 23907534. 

 

Corresponding Author 

Dr. Sonia Santwani* 

Professor, Department of Chemistry, S.S. College 
of Engineering, Udaipur 

 


