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 Azetidines in Drug Discovery 

  

 

 

 

 

 

Overview  

 

Azetidines are a good compromise between a satisfactory 

stability and a strong molecular rigidity, allowing an 

efficient tuning of pharmacological properties displayed 

by molecules bearing this moiety. Therefore, azetidine is 

considered a privileged scaffold in drug discovery.  

  

  

 

 

 

 

 

 

 

 

Key Points 

 A privileged scaffold 

in drug discovery 

 Providing an efficient 

tuning of pharmacological 

properties  
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PharmaBlock designs and 

synthesizes over 1434 

azetidines, and 429 

azetidine products are in 

stock. A list of featured 

azetidine derivatives is 

attached at the end of this 

whitepaper. CLICK HERE 

to find detailed product 

information on webpage. 

Azetidine-containing Drugs 

Azetidines are a good compromise between a satisfactory stability and a 

strong molecular rigidity, allowing an efficient tuning of pharmacological 

properties displayed by molecules bearing this moiety.1 Two azetidine-

containing drugs are currently on the market. Dihydropyridine azelnipidine 

(Calblock, 1) is Sankyo’s calcium channel blocker.2 Exelixis’ cobimetinib 

(Cotellic, 2), as a targeted cancer therapy, is a mitogen-activated protein 

kinase-1/2 (MEK1/2) inhibitor.3 Another azetidine-containing drug 

ximelagatran (Exanta, 3) as a direct thrombin inhibitor was discovered by 

AstraZeneca. Initially sold as an anticoagulant, it was pulled off the market 

in 2006 due to hepatoxicity.4  

 

 

 

 

 

 

Azetidines in Drug Discovery 

Azetidine carbamate 4 is an efficient, covalent inhibitor of 

monoacylglycerol lipase (MAGL) discovered by Pfizer.5 The 

hexafluoroisopropanol (HFIP) group here serves as the leaving group 

when attacked by the key serine residue (Ser122) at the enzyme’s active 

site. Covalent inhibition is attractive in that it offers the potential for 

extended duration of pharmacodynamic modulation relative to 

pharmacokinetic profile of the inhibitor. 

 

 

 

https://promotion.pharmablock.com/20190513143110/index.html
https://promotion.pharmablock.com/20190513143110/index.html
https://scifinder.cas.org/scifinder/references/answers/BF881AA8X86F35098X175CF32759E4FA999C:BF88D51FX86F35098X4D41FF9A1D365186AC/14.html?nav=eNpb85aBtYSBMbGEQcXJzcLCxdTQLcLCzM3Y1MDSIsLExcTQzc3S0dDF2MzU0MLM0RmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAWng7eg&key=caplus_2017:1819822&title=QXpldGlkaW5lIGFuZCBQaXBlcmlkaW5lIENhcmJhbWF0ZXMgYXMgRWZmaWNpZW50LCBDb3ZhbGVudCBJbmhpYml0b3JzIG9mIE1vbm9hY3lsZ2x5Y2Vyb2wgTGlwYXNl&launchSrc=reflist&pageNum=1&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
https://scifinder.cas.org/scifinder/references/answers/BF881AA8X86F35098X175CF32759E4FA999C:BF88D51FX86F35098X4D41FF9A1D365186AC/14.html?nav=eNpb85aBtYSBMbGEQcXJzcLCxdTQLcLCzM3Y1MDSIsLExcTQzc3S0dDF2MzU0MLM0RmoNKm4iEEwK7EsUS8nMS9dzzOvJDU9tUjo0YIl3xvbLZgYGD0ZWMsSc0pTK4oYBBDq_Epzk1KL2tZMleWe8qCbiYGhooCBgYEFaGBGCYO0Y2iIh39QvKdfmKtfCJDh5x_vHuQfGuDp517CwJmZW5BfVAI0obiQoY6BGaiPASianVsQlFqIIgoAWng7eg&key=caplus_2017:1819822&title=QXpldGlkaW5lIGFuZCBQaXBlcmlkaW5lIENhcmJhbWF0ZXMgYXMgRWZmaWNpZW50LCBDb3ZhbGVudCBJbmhpYml0b3JzIG9mIE1vbm9hY3lsZ2x5Y2Vyb2wgTGlwYXNl&launchSrc=reflist&pageNum=1&sortKey=ACCESSION_NUMBER&sortOrder=DESCENDING
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Featured Products  

PB00233-1 

PB00005-1 

PBN2011006 

PBN20120069 

Fatty acid amide hydrolase (FAAH) inhibitors are potential treatment for 

pain. Vernalis discovered a mixture of chiral azetidine-ureas VER-24052 

(5) as a FAAH inhibitor (rat FAAH, IC50 = 188 nM, t = 3 h). Interestingly, 

while the isomer with a positive optical rotation was active (rat FAAH, IC50 

= 78 nM, t = 3 h), its corresponding enantiomer was completely inactive in 

the same assay.6  

 

 

 

Marketed since 2012, Pfizer’s tofacitinib (Xeljanz, 6) is the first-in-class 

Janus kinase (JAK) inhibitor for the treatment of rheumatoid arthritis (RA). 

In 2013, Roche reported an azetidine-containing bis-amide 7 as a 

selective JAK3 inhibitor (IC50 = 0.26 nM) with a 10-fold selectivity over 

JAK1 (IC50 = 3.2 nM). In addition, the combination of its selectivity over the 

kinome, good solubility and reasonable exposure was translated to in vivo 

potency and selectivity in an acute PK/PD mouse model.7   

 

 

Spirocyclic azetidines, like all spirocyclic scaffolds, are inherently three 

dimensional and offer structural novelty. For example, 3,3′-

spiro[azetidine]-2-oxo-indoline derivative 8 was discovered as a fusion 

inhibitor for the treatment of respiratory syncytial virus (RSV).8 On the 

other hand, spirocyclic piperidine-azetidine 9 is an inverse agonist of the 

ghrelin receptor (GR), a GPCR target that plays a role in obesity and 

glucose homeostasis.9 
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PharmaBlock is recognized 
for its outstanding 
capability in the design, 
synthesis, production and 
commercialization of novel 
building blocks for use 
throughout the drug R&D 
process.  

 80000+ building blocks 

 10000+ in stock in both 
USA and China 

 20000+ supplied within 
two weeks 

 1000+ SAR tool kits  

 Novel building blocks 
designed upon daily 
monitoring on recent 
researches and patents 

 Keep optimizing cost 
effective route for better 
price and sustainable 
supply 

 Fast delivery of custom 
synthesis 

 Enabling technologies of 
flow chemistry, 
biocatalysis, 
photochemistry, 
electrosynthesis, and 
fluorination, etc. 

 Commercial production 
with GMP compliance 

 

 

 

Synthesis of Some Azetidine-containing Drugs 

Sankyo’s synthesis of azelnipidine (Calblock, 3) began with 1-benzhydryl-

3-hydroxyazetidine (10), readily assembled from condensation of 

benzhydrylamine with epichlorohydrin. Subsequent 1,3-

dicyclohexylcarbodiimide (DCC)-mediated esterification of 10 with 

cyanoacetic acid produced ester 11, which was converted to amidine 12 

in two additional steps. A Hantzsch dihydropyridine synthesis between 

amidine 12 and enone 13 then delivered azelnipidine (3).10  

 

Exelixis’ synthesis of cobimetinib (Cotellic, 4) commenced with addition of 

piperidine-Grignard reagent 14 to azetidinone 15. The (S)-adduct 16 was 

secured after chiral resolution employing the Mosher’s ester technique. 

Palladium-catalyzed hydrogenation of 16 removed the Cbz protection to 

afford the exposed azetidine 17. Ester formation from the coupling 

between 17 and acid chloride 18 in the presence of diisopropylethylamine 

(DIPEA) produced cobimetinib (4) after deprotection of the Boc group.3  
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Contact Us 

PharmaBlock Sciences 

(Nanjing), Inc. 

Tel: +86-400 025 5188 

Email: 

sales@pharmablock.com 

 

PharmaBlock (USA), Inc. 

Tel (PA): 1-877 878 5226  

Tel (CA): 1-267 649 7271 

Email: 

salesusa@pharmablock.c

om 

 

AstraZeneca’s synthesis of ximelagatran (Exanta, 3) started with 

formation of amide 21 from azetidine ester 19 and chiral amino acid 20. 

Subsequently, LiOH-promoted saponification of 21 afforded azetidine 

acid 22. An additional amide formation between azetidine acid 22 and 

benzylamine 23 prepared bis-amide 24, which was converted to the 

desired ximelagatran (3) after several additional steps.11 
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