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Drug name: aminoimidazoles (LY3031207) Daily dose:  see text 

Indication/ type of drug: microsomal prostaglandin E synthase-1 inhibitor PubChem 

Background: LY3031207 (1) was evaluated in a multiple ascending dose study. The study was terminated 

when two subjects experienced drug-induced liver injury (DILI) after they had received 225 mg LY3031207 for 

19 days. Liver biopsy from these subjects revealed acute liver injury with eosinophilic infiltration. Four 

additional DILI cases were identified after dosing had been stopped (BJCP18). 

Hypothesis of RM mechanism 

LY3031207 has an aromatic C=C bond in the imidazole, which is readily available to CYP-mediated oxidation. This is 

reminiscent of the 2-aminothiazoles discussed in that monograph. As reported in the paper in BJCP18, metabolite 

identification revealed extensive oxidation on the imidazole ring leading to a RM from initial epoxidation. 

LY3031207 (1) 

The authors of a medicinal chemistry report on the whole series of m-PGES inhibitors, in JMC18, remarked that 

there was little precedence in the literature for the metabolic behavior of the first clinical candidate. One parallel 

they identified was with certain phenethyl-imidazoles that actually were reported to generate RMs, too (CRT14). 

For example, compound 2 in liver microsomes gave analogous metabolites to the ones identified from the Lilly 

compound.   
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The follow-up compound, LY3023703 8 (3), to the failed 1, was significantly more potent raising hopes that no DILI 

issues would arise (JMC18): “Nonetheless, during the multiple ascending dose clinical trial (2.5, 7.5, 15, and 30 mg 

per day for one month), one subject manifested significantly increased ALT levels (10× ULN) at a dose of 30 mg 

per day. Due to the clinical safety experience with the previous related mPGES-1 inhibitor as well as detection of 

circulating metabolites that were consistent with RM formation, 3 too was terminated from clinical development.” 

In contrast to 1 compound 3 has a methyl group on the imidazole that can be oxidized to a hydroxymethyl so it 

was no surprise to identify the alcohol 4 among the metabolites. Furthermore, as described in the micro-review on 

RMs from alkyl-substituted five-membered heterocycles, certain alcohols of this type can be exceedingly reactive, 

even without sulfate formation. Alcohol 4 might not belong in this category and instead one could imagine direct 

formation of the reactive methide 5 by CYP oxidation of 3 in accordance with CYP oxidation of 3-methylindole 

(CRT96).  

 

 

 

 

 

The methide 5 reacts with GSH, and other thiols, to form a conjugate, which most likely has the GS residue 

attached at the methyl group (6), in accordance with other analogues studied in the same work.  
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3 4 5 

Based on the identification of an acylguanidine metabolite (8), the authors suggested that compound 3 can also 

form an epoxide (7), which then undergoes hydrolysis. However, this might be less certain since a methide at an 

imidazole, like 5, should be able to react with water at ring positions, too, for example as outlined in the scheme 

below. At least two of the CN bonds of an initially hydrated product should be sensitive to hydrolysis. One may 

even envision that an alkylthiol (e.g. GSH) added to the ring instead of at the methyl could cause the same series 

of  rearrangements ending in hydrolysis to a diketone and an acylguanidine. 
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https://doi.org/10.1021/acs.jmedchem.7b01806
MiC_5mHet.pdf
MiC_5mHet.pdf
MiC_5mHet.pdf
https://pubs.acs.org/doi/abs/10.1021/tx9501187


In the context of the described oxidations of 2-aminoimidazolines, there is an interesting comparison with a couple of 2-

aminothiazole drugs to be made. Sudoxicam (withdrawn) and its methyl analogue meloxicam (on the market) both give 

rise to RMs (monograph). Interestingly, meloxicam gives rise to more covalent binding to proteins than sudoxicam and this 

might be explained by formation of different types of RMs (and not only to different conversion rates).  

Sudoxicam 

Meloxicam 
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The above scheme illustrates the hypothesis that a methide could react with a nucleophile at ring positions giving rise to labile 
intermediates that undergo hydrolysis. 
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