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The review summarizes an analysis of recent advances and contributions to the 

methods of synthesis, chemical and spectral properties and application of β-keto sulfones 

with the main focus on the their increasingly growing demand as starting substrates and 

intermediates incorporated in the syntheses of various classes of organic compounds and 

other synthetic applications.  
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Introduction 

Sulfones are chemical compounds containing a sulfonyl 

functional group attached to two carbon atoms. The central 

hexavalent sulfur atom is double-bonded to each of two oxygen 

atoms and has a single bond to each of two carbon atoms, usually 

in two separate alkyl or an aryl hydrocarbon substituents. They 

are very important and fascinating branch of chemistry.1 The 

presence of sulfone group, in an organic compound adds variety 

to its chemical architecture and also enhances the biological 

activity of the compound. Among sulfones, β-keto-sulfones are 

very important group of intermediates. β-keto-sulfones are readily 

obtained from various routes.2-8 In β-keto-sulfones the presence 

of both electron withdrawing groups, the methylene group readily 

enalises in the presence of bases such as pipridine, pirrolidine, 

triethylamine, and also in the presence of acids such as acetic acid 

and ammonium acetate with carbonyl group but not with sulfone 

group, the effect by sulfone is purely inductive effect only.9 The 

β-keto-sulfones are important building blocks in potentially 

bioactive molecules,10 and also used as precursors in various 

organic transformations, such as, Michael and Knoevenagel 

reactions and in the preparation of allenes, chalcones, 

polyfunctionalized 4H-pyrans and ketones. In addition, β-keto-

sulfones can be converted into synthetically as well as 

biologically important optically active β-hydroxy-sulfones and α 

halomethyl sulfones and α, α dihalomethyl sulfones.  
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Makosza11 have been utilized chloromethyl phenyl sulfones 

and chloromethyl p-tolyl sulfones in vicarious nuclephilic 

substitution (VNS) reactions with nitro arenes to afford VNS 

adducts. These adducts have been elaborated into both 3-sulfonyl 

substituted indole derivatives and the analogues indazoles.12 In 

addition, certain β-keto sulfone derivatives are known to exhibit 

biological activity. Halo alkyl sulfones are useful preventing 

aquatic organisms from attaching to fishing nets and shiphulls,13 

in herbicides compositions,14 bactericidal,15 anti-fungal,16 

algaecides,17 and insecticides.18  

Several methods for the generation of β keto sulfones include 

nucleophilic addition of methylsulfonyl arenes to acyl chlorides,2 

oxidation of the corresponding β keto sulfides, nucleophilic 

substitution of α halo ketones or α tosyloxy ketones with sodium 

sulfonates, reactions of diazo sulfones with aldehydes, reactions 

of sulfonyl chlorides with silyl enol ethers, and. Recently, radical 

sulfonylation of enol cetates for the preparation of β ketosulfones 

was reported. For example, Yadav described the synthesis of β 

ketosulfones through an iron catalyzed sulfonylation of aryl enol 

acetates with sulfonyl hydrazides. Similarly, methods of synthesis 

of  α-halo methyl sulfones and α, α-dihalo methyl sulfones have 

been reported in literature.19-23 On the other hand, being active 

methylene substrates, β-keto sulfones are often used as model 

compounds for the studies of the fundamental aspects of 

reactivity. The chemistry of β-keto sulfones achieved a significant 

peak of interest during the last decades and nowadays constitutes 

the whole branch of organosulfur chemistry. 

Chemical properties β-keto sulfones are classified by 

reactions on two key reactive centers, one is methylene group and 

second one is carbonyl group along with the consideration of the 

synthetic procedures involving the elimination of sulfonyl group 

and some other reactions. β-Keto sulfones are stable under acedic 

or alkaline conditions at room temperature, however α-halo β-

keto sulfones or α, α-di halo β-keto sulfones are base sensitive, it 

under goes base induced cleavage. β-keto sulfones with α′ primary 

or secondary protons presence of alkaline conditions under go 

Ramberg backlind rearrangement.24 The chemical shift of the α-

protons with mono halo β-keto sulfone compounds, follows the 

reverse order with the electronegativity of the halogen atoms. α-

Chloro β-keto sulfones of proton has less chemical shift δ than the 

α-Iodo β-keto sulfones.25 In many cases, further synthetic 

application of the products derived from the reactions of β-keto 

sulfones is also accounted and depicted in schemes, thus 

emphasizing significance of β-keto sulfones as half-products used 

in various transformations 

(A) As the importance of -keto-sulfones in organic 

synthesis, various authors have been reported different routes to 

synthesis of -keto-sulfones.2-8 
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Scheme 2 

(B) The α-chloro/bromo β-keto-sulfone do not undergo 

Finkelstein reactions to obtain corresponding α-iodo β-keto-

sulfone. However, the α-iodo β-keto-sulfone have been 

synthesized by treatment with iodine monochloride, further on 

treatment with aqueous alkali underwent base-induced cleavage 

afforded α-iodomethyl sulfones, which are excellent carbanion 

stabilizing substituents.25  
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(C) The chemoselective mono halogenation was achieved by 

treatment with potassium halide in the presence of hydrogen 

peroxide as en efficient and non polluting halogention reagent, 

further on treatment with SO2Cl2/Br2 followed by base induced 

cleavage afforded α,α-symmetrical and asymmetrical dihalo β-

keto-sulfone and α,α-symmetrical and asymmetrical dihalomethyl 

sulfones respectively.26   
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Scheme 4 

(D) The controlled mono and di sulfenylation of β-keto-

sulfone was achieved by on treatment with N-thiotpthalimide in 

the presence of triethyl amine in DCM.27 
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(E) Dalip Kumar et. al have been reported the facile synthesis 

of novel α-tosyloxy β-keto-sulfone using [hydroxy 

(tosyloxyiodo]benzene under solvent free conditions.28  
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Scheme 6 

 (F) Grossert et. al. have been reported the preparation, 

spectral properties, structures and base-induced cleavage of α-

halo β-keto-sulfones.29 

R
S R"

O O

O
R

S R"

O O

OX X

S R"

O

O

X

X'

1) X2/ CHCl3, rt

2) X2/Et3N/CHCl3, rt
RCOOH +

 

Scheme 7 

 

 

H) β-keto-sulfones on enzymatic or catalytic reduction yield 

optically active β-hydroxy-sulfones, which are important key 

constituents in organic synthesis. Recently, compounds of this 

class have proved its efficiency as a chiral controller in 

asymmetric Diels-Alder and alkylation reactions.30    
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 (I) Nakada et. al. have been reported asymmetric catalysis 

on the intramolecular cyclopropanation of a-diazo β-keto-

sulfones.31  
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 (J) β-keto-sulfones are precursor for Michael reactions; β-

keto-sulfones on treatment with substituted acrylonitrile in the 

presence of pipridine yields sulfonyl substituted amino pyrans.32   
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Scheme 10 

(K) β-keto-sulfones on alkylation followed by facile 

elimination of sulfone group yields the α-alkylated ketones.33  
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(L) β-keto-sulfones are useful for the facile synthesis of 

allenes; α,α-dialkyl β- acetyleno β-keto-sulfones on treatment 

with Al(Hg) yields substituted allenes.34  

 

 

 

 

 

Scheme 12 

 

Conclusion 

In conclusion a shot review of synthesis and applications of 

different types β-keto-sulfones, including , -dihalo methyl 

sulfones is reported.  
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