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Abstract: 

Sulfur-derived functional groups can be found in a broad range of pharmaceuticals and natural 

products. For centuries, sulfur continues to maintain its status as the dominating heteroatom 

integrated into a set of 362 sulfur-containing FDA approved drugs (besides oxygen or nitrogen) 

through the present. Sulfonamides, thioethers, sulfones and Penicillin are the most common 

scaffolds in sulfur containing drugs, which are well studied both on synthesis and application 

during the past decades 
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INTRODUCTION: 

Sulfur containing compounds often show different 

biological activities and serve important functions in 

applications in the pharmaceutical industry [1-3]. 

Variety of sulfur containing scaffolds widely exists in 

natural products and drugs (Fig. 1). For instance, 

epidithiodiketopiperazine (ETP), characterized by 

sulfur atoms and a diketopiperazine structure, 

comprises a large number of metabolites, which 

display a range of biological activities including 

antiviral, antibacterial, antiallergic, antimalarial and 

cytotoxic properties [4-5]. Prevacid is a proton-pump 

inhibitor (PPI) which inhibits the stomach’s 

production of gastric acids [6]. Seroquel is an 

atypical antipsychotic approved for the treatment of 

schizophrenia, bipolar disorder, and in the XR 

version along with a selective serotonin reuptake 

inhibitor (SSRI) to treat major depressive disorder 

[7].  

 

 

 
 

 

 

 

Suphoamide Containg Drugs 

From a historical perspective, sulfonamides have 

been a leading constituent in new drugs since the first 

appearance in the 1930s [8], occupying six decades 

over the past 100 years. 

Sulfonamide drugs were the first antibiotics to be 

used systemically, and paved the way for the new 

antibiotic revolution in medicine. Nevertheless, 

antibiotics are not the only function of 

sulfonamides. Table 1 showed a list of sulfonamide 

containing scaffolds in pharmaceutical molecules 

with different indications. For example, cyclothiazide 

is a diuretic and antihypertensive that was originally 

introduced in the United States in 1963 by Eli Lilly 

[9]. 

Methods for Synthesis 

One of the most conventional routes to sulfonamide 

involves the direct N-S bond formation via an 

addition-elimination process (Fig. 2). Sulfonyl 

chloride is a common substrate in this type of 

reactions, which reacts with aryl or alkyl amines to 

afford the corresponding sulfonamide in large scale 

[10-12]. 

 

 

Fig 2: sulfonamide involves the direct N-S bond 

formation via an addition-elimination process 

 

To date, such an approach is a general method for the 

preparation of sulfonamide in pharmaceutical 

industry which still needs further improvement. In 

2006, a facile sulfonamide synthesis in water under 

pH control was reported by Deng and co-workers 

[13]. The desired sulfonamide was afforded in up to 

98% yield and with greater than 95% purity by 

simply acidifying the solution with concentrated HCl 

to pH=2.0 and collecting precipitated product after 

the reaction. Furthermore, the reaction was easily 

scalable to 100 grams. This method is also suitable 

for various amino compounds and arylsulfonyl 

chlorides (Fig. 3). 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/#R1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/figure/F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/figure/F2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/figure/F3/
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Fig 3:Aryl-, alkenyl- and alkyl groups can be incorporated into the final products 

 

A three-component reaction of triethoxysilanes, 

DABSO, and hydrazines catalyzed by copper(II) 

acetate was reported by Wang et al. [14], leading 

to N-aminosulfonamides in good yields. This is the  

 

first example of using a copper catalyzed 

aminosulfonylation process through the insertion of 

sulfur dioxide. Aryl-, alkenyl- and alkyl groups can 

be incorporated into the final products (Fig. 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877035/figure/F13/
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 Fig 4: intramolecular 5-exo-cyclization and insertion of SO2 reaction was a radical process

A metal free coupling of aromatic and heteroaromatic 

amines with DABSO and hydrazines, leading to 

aryl N-aminosulfonamides in good to excellent 

yields, was reported by Wu et al. in 2014 [15]. 

Different functional groups including ester, hydroxyl, 

chloro and trifluoromethyl groups are compatible 

under these conditions. Subsequently, they disclosed 

that when 2-(allyloxy)anilines were used instead of 

amines, a cascade reaction was triggered to give the 

1-(2,3-dihydrobenzofuran-3-yl)-

methanesulfonohydrazides in good yields [16-17]. 

This cascade intramolecular 5-exo-cyclization and 

insertion of SO2 reaction was a radical process (Fig. 

4). 

While these examples represent an important 

achievement in sulfonylation chemistry, amine 

nucleophiles remain incompatible with these types of 

couplings. To address this limitation, a new protocol 

was developed by Buchwald and co-workers [18]. 

They demonstrated that phenyl chlorosulfate 

represents an excellent [SO2Cl]+ synthon in the 

context of Pd catalyzed Suzuki Miyaura cross-

coupling, which provided different kinds of 

sulfonamides in good to excellent yields. 

 

CONCLUSION: 

In summary, the most common sulfur containing 

drugs and recent advances in the synthesis of the core 

scaffolds, including sulfonamides, thioethers, 

sulfones and penicillins are presented. Other sulfur 

containing moieties such as thiophenes and thiazoles 

can be found in pharmaceutical molecules as well. 

Although many novel protocols have been developed, 

some challenges still remain.  
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