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ABSTRACT 

 The N-biphenylethyl analogs of 8-carboxamidocyclazocine (8-CAC) have 

potential as therapeutics for the treatment of cocaine addiction.  The design, synthesis 

and pharmacological evaluation of novel N-biphenylethyl analogs of 8-CAC is 

presented.  Many of these analogs displayed high binding affinity for μ and κ opioid 

receptors, yielding valuable insight into the SAR of the 8-substituent of 8-CAC.  The 

lead compound, 8-(biphenylethylcarboxamide)cyclazocine (8-BPECAC), had Ki (nM) 

values of 0.30 and 1.8 for μ and κ receptors, respectively.  The binding is highly 

enantiospecific and intrinsic activity as demonstrated in [35S]GTPγS assays shows 8-

BPECAC to be an agonist at the κ and δ receptors and a mixed weak agonist/antagonist 

at the μ receptor.  A key step in the synthesis of most target compounds was a carbon 

monoxide insertion in a palladium catalyzed amination reaction. 

 The optimal linker length between the carboxamide N and the biphenyl group has 

been shown to be a two-methylene spacer and even though the receptors can 

accommodate the phenyl in other positions, the 4 position is the optimal.  These data 

suggests that the interaction of the biphenyl group may not be purely hydrophobic but 

also could involve some pi-pi stacking.  We have achieved high binding affinity (sub-

nanomolar) to both the μ and κ receptors through the 3-bromophenylethyl analog.  

Application of the Topliss approach yielded even more potent compounds with electron 

donating capabilities.  The biphenyl ring could be replaced by a naphthalene and binding 

affinity was retained.  The 4-biphenylethyl group translated well to other alkaloid opioid 

ligands including ketocyclazocine, ethylketocyclazocine, butorphanol, naltrexone, 

nalbuphine, buprenorphine and naltrindole. 

 Molecular modeling showed that the global minimum energy conformation of 

these ligands adopted conformations that involved a hydrophobic collapse, folding the 

biphenyl group back on itself.  Modeling also showed that His 297 appears to be an 

important residue that H-bonds to either the phenolic OH or CONH2 of the ligand.  

There is also evidence that Phe 237 may interact with the biphenyl ring system.  

 

 


