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The bromo- and extra-terminal domain (BET) family of 

proteins is known to play a major role in the regulation of 

gene transcription.  An intense area of research is now 

using BET inhibitors for possible cancer treatment, and 

their therapeutic effects are being investigated. GSK973 is 

one such inhibitor, needed in larger quantities for pre-

clinical efficacy and safety studies for oncology trials. By 

working on improving the synthetic route for its large-scale 

synthesis, the team at GSK included a purification step 

using SiliaMetS Thiol for the removal of the residual Pd 

catalyst.  

about SiliaMetS in our brochure “Solutions for 
Scavenging of Metal & Organic Impurities”. 
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The team at GSK worked on improving the synthetic route to GSK973 (Figure 1) for larger scale synthesis in order to provide 

sufficient material for pre-clinical efficacy and safety studies for oncology trials. GSK973 is an inhibitor of the second 

bromodomains.  

Figure 1: GSK973 - a highly selective inhibitor of bromodomain of the BET proteins that have showed great potential in cancer research 

Overall, this study managed to: 

- Reduce the number of steps (from 10 to 7)

- Transform the synthesis into a more environmentally friendly, greener process due to solvent changes and total

quantities

- Improve the synthesis’ reliability and scalability

- Increase overall yield (from 10 to 25 %)

- Lower the dependency for flash chromatography at large scales

One of the objectives was to reduce the number of steps. The carbonylation/saponification/amide coupling sequence was 

replaced with a one-step aminocarbonylation. Basing themselves on a set of conditions previously optimized for an 

aminocarbonylation of another compound of interest, the researchers reused and adjusted the parameters for the synthesis of 

GSK973 on a 300 mg scale prior to scaling up. The adjustments were done in accordance with GSK’s guidelines on green 

chemistry. Good yields were obtained at the small scale.  

While scaling-up, lower conversions arose due to the limited solubility of the compound in the solvent used (n-butyl acetate). 

Switching the solvent to 1,4-Dioxane and increasing the catalyst loading, succeeded in converting 100 % of the starting material, 

with 87 % isolated yield on the 5 g scale and 95 % isolated yield on the 45 g scale.  

Figure 2: Reaction conditions for GSK973 synthesis and purification. a) CO (1 atm), 5 mol % Pd(OAc)2, 5 mol % Xantphos, 1.3 equiv amine·HCl, 2.5 

equiv 2,6-lutidine, 1,4-dioxane, 85°C, 16 h, 95 %; b) 42 % w/w SiliaMetS Thiol, CH2Cl2/MeOH, room temperature, then trituration in EtOAc, 83 % 
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While the product obtained at this step was initially purified by flash chromatography, at a larger scale, flash chromatography 

could be avoided by scavenging the residual Pd catalyst using SiliaMetS Thiol. The recovered product was simply triturated, 

filtered, and concentrated under vacuum to give the resulting product with a yield of 83 % with over 99 % of purity. Both 

enantiomers (± in Figure 1) were finally separated by chiral preparative HPLC, and enough material was recovered for the 

subsequent in vivo efficacy and toxicology studies. 
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