
Two processes, hyperactivation and capacitation, are both required for proper 
fertilization and are controlled via calcium ion (Ca2+) regulation. Calcium flux into 
the sperm cell is mediated via the Cation channel of Sperm (CatSper). Given that 
CatSper negative mice are sterile and that CatSper mutations within humans have 
been linked to infertility, CatSper blocking compounds offer a promising lead to 
developing male contraceptive devices.   
 In 2011 35k compounds were run in a high throughput screen with 
compounds that showed acceptable potency in a Ca2+ influx assay being selected 
for further development. Of the 35k compounds 6 were selected for structure 
activity relationship (SAR) by commerce studies, as well as testing via patch clamp 
electrophysiology. Two compounds that yielded positive patch clamp 
electrophysiology activity were then chosen for additional SAR studies. A library 
consisting of 110 analogs of one of the compounds, GPHR-00032750, was 
synthesized. The analogs were then tested using an influx assay to determine 
biological activity. This has lead to promising trends that are currently being 
explored in a second focused library.  
 The second promising compound, GPHR-00213869, is currently in its 
nascent stages. Instead of creating a full library of final target compounds, a 
fragment growth strategy is being used. This consists of determining the most 
promising heterocyclic cores of the compound and elaborating upon them via 
Buchwald-Hartwig chemistry. The most potent compounds from these results will 
chosen and elaborated upon until desired potency is achieved.  
 
 
 
 Pharmacophore modeling is the 3D modeling of molecular features of set of 

compounds which confer activity to a particular target. It is most useful when 
little structural data (NMR, crystallography) is known about compound 
bonding sites   

 Activity data from the initial focused library was used to generate a 
pharmacophore model shown below  

 The ZINC online compound commercial database (energy minimizations, 
PAINs filtering, etc.) and the model was screened against these databases for 
these databases for compounds that exhibit these molecular features  

 For screening, two pharmacophores were generated from the most potent 
compounds (top) and the least potent compounds (bottom)  
 The model resulting from the least potent screen was used as a counter 

screen, ie the compounds matching both models were discarded  
 Decent potency observed after preliminary analysis of a series of 

tetrazole compounds in the FLIPR assay validates pharmacophore 
model  

 Testing of remaining scaffolds will start shortly  exercise rxXrz 


