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Supp. Fig. 2: Development of novel SIRT1 agonist, BF175. (A) Chemical structures of other exisitng SIRT1 
agonists, SRT1720, SRT2183, SRT1460 and SRT2104, which are high molecular weight amides containing 
imidazothiazole based pharmacophore groups that are prone to proteolytic cleavage. (B) Chemical structures 
of reveratrol and BF175. Since reseveratrol is toxic due to off-target binding and prone to metabolic oxidation of 
hydroxyl groups of the ring A and B by oxidizing enzymes (Cytochrome P450 class) to quinones, to improve 
efficacy and reduce toxicity, we synthesized a small library compounds and identified BF175 is a potent SIRT1 
activator. In place of the hydroxyl group in ring A, chlorine group was introduced to increase hydrophobic 
character of the compound to facilitate the crossing of cell membranes, and pinacolato boronic ester was 
introduced in ring B in place of two meta hydroxyl groups to protect from Cytochrome P450 oxidation. 
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Fig.1. Chemical structure of different SIRT1 activators including Resveratrol and BF-175. 
 
 
 Why our BF175 is better SIR1 activator. 
 
Although resveratrol has been claimed to be a bona fide SIRT1 activator using a peptide 
substrate (Fluor de Lys-SIRT1 peptide substrate), recent reports indicate that this finding 
might be an experimental artifact 37. More recent studies suggest that resveratrol and 
other reported SIRT1 agonists, SRT1720, SRT2183, SRT1460 and SRT2104 are also 
not director activators of SIRT1 38.  Furthermore, resveratrol has been associated with 
renal toxicity in rodents 31. Therefore, we sought to develop new SIRT1 agonist that 
would be more specific as a SIRT1 agonist that would be associated with less toxicity.  
To this end, we developed Boron containing novel SIRT1 activator.  
 
The introduction of boron atoms into small molecules is expected to enhance their 
interactions with the target molecules, such as proteins, DNA, or RNA, though not only 
hydrogen bonds but also covalent bonds. Boron based compounds also interact with cell 
surface sugar molecules to form borate complex, and easily cross the cell membrane 
and accumulates target sites.  Boron based compounds are also scavenger of reactive 
oxygen species in-vivo, so for these reasons, the boron-containing compounds are 
predicted to be more potent in modulating biological targets. Thus, the use of boron 
atoms in pharmaceutical drug design represents a novel and promising approach. Boron 
containing pharmacophore groups  [3] that interact with a target protein not only through 
hydrogen bonds but also through reversible covalent bonds produce potent biological 
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