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Aim: 
Design, synthesis, and binding studies of positive allosteric modulators for µ receptors 
 
 
Background / Methodology: 
Adrenergic, muscarinic, and opioid receptors are structurally very similar, and the activation process goes along with 
likewise conformational rearrangements. Whereas allosteric modulations which bind into an extracellular vestibule are 
known for adrenergic and muscarinic receptors, data for the opioid receptors are rare. Recently positive allosteric 
modulators (PAM) were described for the µ and δ opioid receptor subtype, namely BMS-986122 (Burford et al. 2013). 
However, molecular dynamics simulations hypothesized a vestibule delineated with TM2, 3 and 7 at the µ receptor 
where these PAM may bind. Combining those PAM with the new µ agonists TRV130 (Oliceridin) and/or PZM21 (Sounier 
et al. 2015), which show biased Gi signaling (and no arrestin signaling which produce adverse effects), or classical 
agonist like DAMGO via a linker to give a dualsteric hybrid might solve the problem of the high flexibility of the opioid 
receptors and the weak coupling between the orthosteric binding pocket and the G-protein-coupling site. It is known 
from the muscarinic receptors that dualsteric hybrids can influence this coupling. Such hybrids need to be designed 
which is possible, because the structure of the µ receptor is known and already used for PZM27 docking studies. 
However, the binding of the PAM is not yet experimentally verified. 
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