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 1  Premise
PSI-6130 is a potent and selective inhibitor of HCV and its prodrug, 
R7128, is currently in clinical development.  PSI-6206, a deamination 
product of PSI-6130, was previously shown to be inactive in the HCV 
replicon assay.  This lack of activity is due to the inability of cellular 
enzymes to phosphorylate PSI-6206.  Nevertheless the triphosphate of 
PSI-6206 (PSI-6206-TP, PSI-7409) is a potent inhibitor of the HCV 
RdRp.  Therefore the challenge is to deliver the monophosphate of PSI-
6206 intracellularly and enhance the generation of PSI-6206 
triphosphate in the liver.  The aim of these studies was to characterize 
PSI-7851, a novel prodrug of the monophosphate of PSI-6206 selected 
from a series of compounds based upon its favorable in vitro and in vivo 
properties and to demonstrate that we could achieve high liver to 
plasma ratios in vivo.  

In these preclinical studies, PSI-7851 
demonstrated potent inhibition of HCV RNA 
replication with no cytotoxicity or mitochondrial 
toxicity.  In addition, when administered orally, 
PSI-7851 targeted the liver, resulting in high liver 
levels of the active 6206-TP. These favorable 
characteristics and the lack of toxicity in the 
single dose study in rats support further 
development.

Figure 4: Relative Plasma and Liver Levels of 
PSI-7851 and Metabolites

Figure 1: Phosphoramidate Prodrug Strategy
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Figure 3:PSI-7851 Preferentially Targets the Liver

Figure 2: Increased Triphosphate Levels in 
Primary Hepatocytes
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Supporting Preclinical Studies with PSI-7851Table 1: Antiviral Activity and Toxicity

Table 2: PSI-7851 Shows Improvement over 
PSI-6130

<Design>
Male and Female rats were dosed orally

Doses tested: 50, 300 & 1800 mg/kg

Necropsy at 24 h and 14 days post dose

Plasma samples: predose, 0.5, 1.5, 3, 6, 12, 24 h

Liver samples: 1.5, 6, 24 h 

<Results>
 

TK analysis showed:

Dose dependent plasma and liver concentrations

Significant triphosphate levels in liver at 6 h post-dose. 
Animals dosed with 50, 300, & 1800 mg/kg had liver levels of 
PSI-7409 of 2550 ± 557, 23094 ± 10409, and 88300 ± 26763 
ng/g, respectively.
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¡
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No effects observed at any dose

Single Dose Safety Non-GLP Study in Rats

The activity of PSI-7851 was determined in the subgenomic replicon 
assay.  Cytotoxicity and mitochondrial toxicity were assessed using a 
panel of human-derived cell lines. Cytotoxicity assays were performed 
using the MTS assay while the 14-day mitochondrial toxicity assays 
were performed using a real-time PCR assay (1). In vitro 
phosphorylation studies were performed in primary human, monkey, 
dog, and rat hepatocytes and extracts analyzed by HPLC.  A single 
dose pharmacokinetic study was performed in rats dosed orally with 50 
mg/kg PSI-7851.  Multiple dose pharmacokinetic studies were 
performed in rats, dogs and cynomolgus monkeys following oral 
administration of PSI-7851.  A single dose toxicology study was 
performed in rats (3 male/3 female per dose) at doses of 50, 300, and 
1800 mg/kg.  In all studies the levels of PSI-7851 and its metabolites 
(i.e., PSI-7409) were determined by LC/MS.  

PSI-7851 demonstrated approximately 15- to 20-fold greater in vitro 
potency (EC  = 0.31 µM) than PSI-6130.  No cytotoxicity or 90

mitochondrial toxicity was associated with the compound at 100 µM, the 
highest concentration tested.  

In primary human hepatocytes incubated with PSI-7851 for 48 hours, 
the level of PSI-7409 was 600-fold greater than the levels of either 
PSI-7409 (< 0.001 mM) or PSI-6130-TP (< 0.001 mM) after 
incubating with PSI-6130. The level of PSI-7409 was higher in 
primary human hepatocytes compared to primary monkey, dog and 
rat hepatocytes. 

PK studies in rats, dogs, and monkeys dosed orally with 50 mg/kg 
showed preferential concentration of PSI-7409 in the liver of all 
three species. 

High liver to plasma ratios were obtained with PSI-7851 in rats, 
monkeys, and dogs dosed orally with PSI-7851 (50 mg/kg).
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