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Introduction 
Apoptosis is an important cellular mechanism for tissue homeostasis and aberration in the process is 
well documented in cancers including castration-resistant prostate cancer (CRPC) [1]. Since it is 
regulated by heterodimerization of Bcl-2 family proteins, disrupting such protein complexes is 
attractive for therapeutic intervention. Structural studies revealed that the helical BH3 domain of 
pro-apoptosis proteins including Bak binds to a hydrophobic pocket in anti-apoptotic proteins like 
Bcl-xL [2,3]. To mimic helical BH3 domain, we have reported the synthesis and biological activity of 
tris-benzamides which can place three functional groups corresponding to the side chains found at the 
i, i+4, and i+7 positions in an α-helix [4,5]. To improve the activity of tris-benzamides, we have 
modified them by introducing additional side chain group at either end of molecules or changing one 
of side chain group. This library of tris-benzamide analogs as BH3 peptidomimetics was then 
examined for their binding affinity to anti-apoptotic Bcl-xL protein, inhibition of cell proliferation of 
various prostate cancer cell lines, mechanism of action, and in vivo efficacy. We have identified several 
leading compounds that showed strong binding affinity as well as high metabolic stability and cell 
permeation. These compounds were found to be effective in inhibiting cell growth of several prostate 
cancer cell lines and provided evidence of inducing apoptosis. These results show a potential of BH3 
mimetics in treating prostate cancer. 

Results and Discussion 
We have designed and synthesized a number of tris-benzamides as peptidomimetics of BH3 domains 
of pro-apoptotic Bcl-2 proteins like Bak, Bad, Bim, Bik, Bid, Puma, and Noxa, and several compounds 
were found to be capable of inhibiting Bcl-xL from making a complex with Bak. To increase their 
potency, we have derivatized one of the leading compounds. We have introduced a variety of 
functional groups at each end of the molecule in order to improve its inhibitory potency. Among many 
functional groups surveyed, a carboxylate either at the N- or C-terminus was found to be the most 
effective.   

Fig. 1. (A) Structures of structural analogs of BH3 peptidomimetics and (B) their binding affinity to 
Bcl-xL and (C) cytotoxicity on a prostate cancer cell line DU145.  



 

In addition, we also constructed a small chemical library of tris-benzamides. Three substituents of the 
tris-benzamide scaffold were varied to create topologically diverse hydrophobic surfaces of an α-helix. 
A number of tris-benzamides were synthesized and tested on protein binding assays on Bcl-xL and 
cytotoxicity on a prostate cancer cell line DU145. Several potent compounds were identified for high 
cell proliferation inhibition as shown in Figure 2. 
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Fig. 2. (A) Selected structures of small chemical library of tris-benzamides and (B) their cytotoxicity 
on a prostate cancer cell line DU145.  
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