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Table S1 Data collection and refinement statistics 

 PDE5A/2 PDE5A/5 

Space group P3121 P3121 

Cell dimensions:          a (Å) 90 90 

   b (Å) 90 90 

 c (Å) 120 120 

Wavelength (Å) 0.9793 0.9793 

*Reflections (unique) 32,512(2,427) 37,132(2,744) 

Resolution range (Å) 2.40-46.38 2.28-46.06 

Highest-resolution shell (Å) 2.40-2.46 2.28-2.34 

*Redundancy 5.64(5.77) 3.83(3.82) 

*I/σ(I) 10.56(4.21) 18.23(3.2) 

*Rmerge 12.7(47.5) 6.2(52.6) 

*Completeness (%) 99.9(100.0) 99.9(99.9) 

Rwork/Rfree (%) 18.18/21.45 18.85/22.54 

RMS values   

Bond length (Å) 0.007 0.008 

Bond angle (°) 1.061 1.030 

Number of non-hydrogen atoms   

Protein 2353 2290 

Inhibitor 30 31 

Water Oxygen 67 62 

Others 1PEG,1MG,1ZN 1PEG,1MG,1ZN 

Mean temperature factors (Å2)   

Protein 41.63 42.86 

Inhibitor 47.53 40.93 

Ramachandran plot   

Residues in most-favoured regions  281 (96.56%) 274(98.21%) 

Residues in allowed regions  8(2.75%) 4(1.43%) 

Residues in disallowed regions 2(0.69%) 1(0.36%) 

*Overall (highest resolution shell) 
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Figures S1. (Fo-Fc) difference electron-density maps contoured at 3.0 σ for 
compounds 2 (A) and 5 (B) in their complex structures with PDE5 determined by 
X-ray diffraction. 
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Figure S2. The superimposition of the binding modes of the compounds 2 (purple) 
and 5 (blue) within PDE5. The complex structures of PDE5A/2 and PDE5A/5 was 

superimposed by fitting all the Cα atoms of the enzyme. (A) The superimposition of 
compounds 2 and 5. (B) The superimposition of compounds 2 and 5 as well as the 
two residues V782 and F820 in a perpendicular view to that shown in A. (C,D) The 
location of residues V782, F820, and the compounds 2 (C) and 5 (D) in the complex 
structures of PDE5A/2 and PDE5A/5, respectively. For the sake of clarity, the 
compounds in (C) and (D) were shown by balls and sticks. 

PDE Assays  

Recombinant human PDE5A1, PDE6C, PDE7A1, PDE8A1, PDE9A2, PDE10A2, 
and PDE11A4 were purchased from BPS Bioscience. PDE1, PDE2, PDE3, and PDE4 
were purified from rat brain, dog adrenal gland, rabbit blood platelet, and rat kidney, 

respectively. PDEs activity was analyzed using a tritium scintillation proximity assay 
(SPA) system, and the assay was performed according to the manufacturer's 
instructions (Amersham Biosciences). Assays were performed in the presence of 50 
mM Tris–HCl (pH 7.5) containing 8.3 mM MgCl2 and 1.7 mM EGTA. Each assay 
was performed in a 100 µL reaction volume containing the above buffer, enzyme and 

around0.05 µCi [3H]cGMP (for PDE5A, PDE6C PDE9A2, PDE11A4) or 0.05 µCi 
[3H]cAMP (for PDE1A, PDE2A, PDE3A, PDE4A1, PDE7A1, PDE8A1, PDE10A2). 
The reaction was carried out at 30°C for 30 minutes and stopped by the addition of 50 
µL PDE SPA beads (1 mg) suspended in 18 mM zinc sulfate. The reaction mixture 
was left to be settled at a room temperature for 20 minutes before counting in 

MicroBeta TriLux (Perkin-Elmer Life Sciences, USA). For compound inhibition 
study on the PDEs, stock solutions of the compounds were prepared in 100% DMSO, 
diluted in deion water to the appropriate concentrations and added to the assay buffer 
to give a final concentration of < 1% DMSO. The amount of enzyme used in each 
reaction was such that the hydrolysis of substrates did not exceeded 15% so that the 

amount of product increased linearly with time. Duplicates were run in each assay. 

PDE inhibitory activity was calculated from the equation below:  
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In this equation, CPMsample represents radioactive value of sample obtained from the 
assay (with enzyme); CPMcontrol represents radioactive value of solvent (water) which 
was used for diluting sample obtained from the assay (with enzyme); CPMblank 

represents radioactive value of the mixture of only buffer and substrate (without 
enzyme). IC50 values were calculated from the concentration–inhibition curves by 
nonlinear regression analysis using GraphPad Prism. 

In vivo efficacy in the rat model 

The test was carried out based on the methods reported. After fasted for 12 hours, 3 
male SD rats were randomized into each group. After anesthetizing the rats with 
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sodium pentobarbital (50 mg/kg, i.p.), the penile skin was incised and the prepuce was 
degloved to expose completely the corpora cavernosa (CC). A needle linked to an 
electrophysiology instrument was inserted into the CC on the right side in order to 

measure the intracavernous pressure (ICP). The right carotid artery was cannulated in 
a similar manner to the polyethylene tube in order to monitor the mean blood pressure 
(Bp) continuously. After exposing the lateral surface of the prostate via an incision in 
the midline inferior abdomen, a bipolar platinum microelectrode was placed on the 
cavernous nerve. Electric stimulation was performed at 2 Hz, for 60 s with a pulse 

duration of 5 ms and 3 V using a stimulator. The compounds were administrated 
orally (10 mg/kg). The change of the ICP and Bp were monitored continuously before 
and after the administration. The effect of the compounds on the erection induced by 
electric stimulation was evaluated by the ratio of ICP to Bp.  

Pharmacokinetics 

Male Sprague-Dawley rats, weighing 200-220g, were purchased from Sino-British 
SIPPR/BK lab. Animal Ltd. (Shanghai, China), and housed in a temperature(23±2 °C) 
and moisture (RH:55±10%) controlled room, exposed to a controlled 12 h cycle of 
light and darkness, and allowed free access to food and water. Compound 5 was 

administered orally at a dose of 10 mg/kg and intravenously at a dose of 5 mg/kg after 
fasting for 12 h with free access to water. Blood samples were collected at 0, 0.25, 0.5, 
1, 2, 4, 6, 8, and 10 h after oral administration, and at 0, 0.083, 0.25, 0.5, 1, 2, 4, 6, 8, 
and 10h after intravenous administration. Serum concentrations of 5 were analyzed 
using a LC/MS/MS mothed. Data used to generate the PK profile are the Mean±SD 

from three male rats (individual samples at all time points). 
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HPLC chromatograms of novel compounds 

Compound 2 
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Compound 3 
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Compound 5 
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Compound 9 
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Compound 10 
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Compound 11 

 
Compound 12 
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Compound 14 
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Compound 15 
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Compound 16 
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Compound 17 

 
Compound 18 
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Compound 19 

 

Compound 24 
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Compound 25 
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Compound 26 
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Compound 27 
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Compound 28 
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Compound 29 
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Compound 30 

 

  



S24 

 

Compound 31 
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Compound 36 
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Compound 37 
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Compound 38 
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Compound 39 

 

 


