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Application of Methylsulfone in
Drug Discovery
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General Introduction of Methylsulfone

Currently, more than 150 FDA-approved sulfur S(VI)-containing drugs, mostly bearing a sulfonyl functional group, are 
1

available in the market to treat various types of diseases . They constitute an important class of drugs used as anti-

inflammatory, antibacterial, antifungal, antitumor, alzheimer diseases, or antiviral agents. The application of the sulfonyl 

functional group is widely practiced in medicinal chemistry. This mini-review mainly focuses on the synthesis of sulfones 

and related building block products.

2-7
Methyl sulfone, often found in the structures of marketed drugs and (pre-) clinical candidates  (Figure 1), is an important 

motif in medicinal chemistry because of its unique drug-likeness features. It has a powerful electron-withdrawing effect, 
8which can affect many physicochemical properties accordingly, such as the basicity-lowering effect . It can significantly 

reduce the lipophilicity of the molecule to improve the solubility of the molecule, and slow down the metabolism of the 

molecule. It's also very stable against hydrolysis, and resistant to reduction in sulfur. Methylsulfone has already become 

one of the top choices for medicinal chemists to incorporate in the new drug design.
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Figure 1.  Approved drugs and (pre-) clinical candidates containing methylsulfone
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Building Blocks Containing Methylsulfone

PharmaBlock has conducted a systematic study on marketed, clinical, and preclinical drug structures containing 

methylsulfone (Figure 1). Our chemists stay updated on the latest researches to design and synthesize new building blocks 

containing methylsulfone to support exploration of structure-activity relationship (SAR) and structure-property 

relationship (SPR). We offer >1000 unique building blocks containing methylsulfone on from gram to kilogram scale in 

stock.
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Ref. Sulfonylation of Aryl Halides by Visible Light/Copper Catalysis Org. Lett. 2021, 23, 3663−3668
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Ref. Photoredox-Catalyzed α-Sulfonylation of Ketones from Sulfur Dioxide and Thianthrenium Salts 

Org. Lett. 2022, 24, 2955−2960
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1)  Synthesis of sulfone via photocatalytic reaction:

Ref. Decatungstate-Catalyzed C (sp3)−H Sulfinylation: Rapid Access to Diverse Organosulfur 

Functionality J. Am. Chem. Soc. 2021, 143, 9737−9743

NaDT: CAS: 92-85-3
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Ref. Copper(I)-Catalyzed Sulfonylation of 8-Aminoquinoline Amides with Sulfonyl Chlorides in Air  

Org. Lett. 2015, 17, 6086−6089
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Ref. Collective Synthesis of 3-Acylindoles, Indole-3-carboxylic Esters, Indole-3-sulfinic Acids, and 3-(Methylsulfonyl)

indoles from Free (N−H) Indoles via Common N-Indolyl Triethylborate Org. Lett. 2016, 18, 3918−3921
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2)  Synthesis of sulfone via sulfonyl chloride:
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Ref. Copper-Mediated Decarboxylative Sulfonylation of Arylacetic Acids with Sodium Sulfinates 

Org. Lett. 2020, 22, 7164−7168

3)  Synthesis of sulfone via transition metal catalyzed reaction:
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Ref. Synthesis of β-Methylsulfonylated N-Heterocycles from Saturated Cyclic Amines with the 

Insertion of Sulfur Dioxide J. Org. Chem. 2020, 85, 15600−15609
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Ref. Multicomponent Reductive Cross-Coupling of an Inorganic Sulfur Dioxide Surrogate: 

Straightforward Construction of Diversely Functionalized Sulfones Angew. Chem. Int. Ed. 2020, 59,1346-1353
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Ref. Ligand-Enabled Gold-Catalyzed C(sp2 )−S Cross-Coupling Reactions Org. Lett. 2022, 

24, 4459−4463

Ref. Copper-Mediated Cross-Coupling of Diazo Compounds with Sulfinates Org. Lett. 2021,

23, 6919−6924
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Ref. Sulfoxide and Sulfone Synthesis via Electrochemical Oxidation of Sulfides J. Org. Chem. 2021, 

86, 13790−13799

4)  Synthesis of sulfone by oxidation of thioether:

Oxidation reagents: m-CPBA, CrO , oxone, H IO  /CrO , H O /NaWO  etc.3 5 6 3 2 2 4

For example:
 

N

S

Boc

m-CPBA

DCM
N

S

Boc

O
O

There have some research on the synthesis of sulfoxide or sulfoxide via Electrochemical Oxidation of Sulfides

Ref. Reductive Cleavage of Secondary Sulfonamides: Converting Terminal Functional Groups into 

Versatile Synthetic Handles J. Am. Chem. Soc. 2019, 141, 18416−18420

5)  Other methods:

For example:

PharmaBlock has capabilities of conducting photocatalytic reactions, 
including flow photocatalytic reactions-and electrochemical reactions.
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