Pyridones as Glucokinase Activators: Identification of a Unique Metabolic Liability of the 4-Sulfonyl-2-Pyridone Heterocycle
Jeffrey A. Pfefferkorn*,1, Jihong Liu2, Martha L. Minich1, Kevin J. Filipski1, Mingying He2, Ru Zhou2, Syed Ahmed1, John Benbow1, Angel-Guzman Perez1, Meihua Tu1, John Litchfield1, Raman Sharma1, Karen Metzler1, Francis Bourbonais1, Cong Huang1, David A. Beebe1, Peter J. Oates1
1Pfizer Global Research & Development, Groton Laboratories, Eastern Point Road, Groton, CT 06344

2Pfizer Global Research & Development, La Jolla  Laboratories, 10770 Science Center Drive, San Diego, CA 92121

*Corresponding author. Tel +1 860-686-3421; Fax + 1 860 715 4608; e-mail: jeffrey.a.pfefferkorn@pfizer.com
Supporting Information

Glucokinase Assay Protocol

The glucokinase activation assay was conducted using purified recominant human glucokinase prepared as  previously described, see: Ralph, E.C.; Thompson, J.; Sun, S.; Biochemistry 2008, 47, 5028.  Activation assays  were performed in a Corning 384-well plate using Spectramax PLUS spectrophotometer (Molecular Devices, Sunnyvale, CA) at 25 (C. The final assay volume was 40 (L and the final buffer conditions used in this assay were as follows: 50 mM HEPES, 6.5 mM glucose, 2.5 mM ATP, 3.5 mM MgCl2, 0.7 mM NADH, 2 mM DTT, 8 U/mL PK/LDH, 0.8 mM phosphoenolpyruvate, and 25 mM KCl. The buffer pH was 7.1.  The test compound in DMSO solution was first added to the glucokinase enzyme in buffer and mixed by a plate shaker for 7.5 minutes.  The final concentration of DMSO introduced into the assay was 0.25%. Subsequently, DTT, phosphoenolpyruvate, PK/LDH, ATP and NADH are added to initaet the reaction. The reaction was determined by monitoring the decrease in absorbance at 340 nm resulting from the oxidation of NADH.  The initial reaction velocity was measured by the slope of a linear time course of 0-300 seconds.  
The percentage of activation was calculated by the following equation:  % Activation = (Va/Vo – 1) x 100;  wherein Va and Vo are defined as the initial reaction velocity in the presence and absence of the tested compound, respectively. To determine the EC50 (half maximal effective concentration) and %maximum activation, compounds were serially diluted in DMSO by 3-fold. The GK activities were measured as a function of compound concentrations.  The data were fitted to the equation below to obtain the EC50 and percent maximum activation values: Va/Vo = 1 + (%max activation/100)/(1 + EC50/compound concentration).

Protocol for Microsomal and Hepatocyte Biotransformation Studies
Mircrosomal and hepatocyte incubations were conducted at substrate concentration of 10µM. The mircosomal incubation volume was 1mL and contained 100mM phosphate buffer (pH 7.4), 10mM magnesium chloride, 1.3mM NADPH and 2mg/mL of either human or rat liver microsomes. All incubations were carried out at 37 (C.  Incubations were initiated by addition of NADPH and quenched after 30 minutes with 1mL of ice-cold acetonitrile. Incubations lacking NADPH served as controls. Samples were spun down at (3000g, 10min) the supernatant removed and analyzed by the LC/MS/MS conditions outlined above. Rat hepatocyte incubations contained 2*106 cells (viability >80%) and were conducted for 4 h after which they were terminated by flash freeze of nitrogen and subsequently resuspended with 2 volumes of acetonitrile. Samples were spun down (3000g, 10min) and analyzed by the LC/MS/MS conditions as outlined below. 

Analysis of microsomal and hepatocyte incubations was carried out on a Thermo LTQ Orbitrap mass spectrometer (Thermo Electron, Bremen, Germany). Separation of analytes was achieved using a Phenomenex Hydro RP column (4.6 mm x 150 mm, 5µ). The HPLC system consisted of an Acela quaternary solvent delivery pump, an Acela autoinjector, and a Surveyor PDA Plus photodiode array detector (Thermo Electron Corporation). A constant flow rate of 1mL/min was maintained with a post column split directing 5% to the source and 95% to the PDA and fraction collector. Solvent A was 10mM ammonium formate (0.1% formic acid) and Solvent B was acetonitrile. Samples were analyzed in positive ion electrospray mode.  Xcalibur software version 2.0 was used to control the HPLC/MS system.  Full scan data were collected at 15,000 resolution.  Data dependent product ion scans of the two most intense ions found in the full scan were obtained at 15,000 resolution.  The dynamic exclusion function was used with a 1 minute exclusion duration after 3 successive product ion scans with an early exclusion if the precursor ion falls below a signal to noise of 20.  

