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Enzymes and COX inhibition assays -  The expression and purification of murine COX-2 from insect cells and the purification of ovine COX-1 from ram seminal vesicles were performed according to published methods.1  All activity or inhibition studies were performed in 100 mM Tris-HCl buffer containing 500 mM phenol with hematin-reconstituted protein.  All inhibitors were dissolved in dimethyl sulfoxide (DMSO).  Reactions were run with hematin-reconstituted proteins at final enzyme concentrations adjusted to give approximately 30-35% substrate consumption.  A standard assay for the measurement of slow, tight-binding compounds was performed by pre-incubating the inhibitor and enzyme for 17 min at 25oC, followed by 3 min at 37oC prior to the addition of saturating levels of substrate (50 mM [1-14C]-AA) for 30 sec at 37oC.   Some assays were performed at the substrate Km (5 mM) to evaluate the compounds as competitive inhibitors.  All assays were terminated and analyzed for substrate consumption by thin-layer chromatography (TLC) as previously described
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.  All inhibitor concentrations for 50% enzyme activity (IC50) were determined graphically using Prism and were the average of at least two independent determinations.

Synthesis of (Z)-2-(5-fluoro-1-(4-(methylthio)benzylidene)-1H-inden-3-yl)acetic acid: 

Ethyl 2-(2-bromo-5-fluoro-1H-inden-3-yl)acetate.  To a solution of ethyl 2-(5-fluoro-1H-inden-3-yl)acetate
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 (0.703 g,  3.2 mmol) in 10 mL of acetic acid, bromine (0.61 g, 200 (L, 3.8 mmol)  was added.  The solution was brought to reflux and allowed to react for 4 hours.  Excess bromine was removed under vacuum.  The reaction mixture was extracted 3x with ethyl ether (50 mL). The organic layer was washed with water, NaHCO3, water, dried (MgSO4), filtered and concentrated in vacuo. Purification using 13:1 Hexane:EtOAc afforded the title compound as an orange solid (0.900 g, 90% ). 1H NMR (CDCl3) ( 1. 27 (t, J = 7.2 Hz, 3H), 3.61 (s, 2H), 4.19 (q, J = 7.2 Hz, 2H), 4.25 (s, 1H), 6.88 (m, 1H), 7.02 (dd, J = 2.4 Hz, 1H), 7.29 (dd, J = 3.2 Hz, 2H); 13C NMR (CDCl3) ( 13.4, 32.3, 43.6, 60.5, 105.8, 111.0, 123.3, 125.9, 134.4, 136.3, 144.4, 160.4, 162.8, 168.5; MS m/z: 299 (M+H)+. 

(Z)-2-(2-bromo-5-fluoro-1-(4-(methylthio) benzylidene)-1H-inden-3-yl)acetic acid.  Ethyl 2-(2-bromo-5-fluoro-1H-inden-3-yl)acetate (0.100 g, 0.34 mmol) and p-methylthiobenzaldehyde (0.06 g, 55 (L, 0.41 mmol) were dissolved in 1.5 mL of methanol. 1M NaOH (2.5 mL) was added to the reaction mixture, which was held at reflux for 3 hours.  The solution was cooled, diluted with water, and extracted with ether (3x). The organic layer was washed with water, NaHCO3, and water, dried (MgSO4), filtered, and concentrated in vacuo to give crude product (150 mg); MS m/z: 406 (M+H)+.      
(Z)-2-(5-fluoro-1-(4-(methylthio)benzylidene)-1H-inden-3-yl)acetic acid.  Tributyltin hydride (130 mg, 118 (L, 0.44 mmol) was added to a solution of crude (Z)-2-(2-bromo-5-fluoro-1-(4-(methylthio)benzylidene)-1H-inden-3-yl)acetic acid (150 mg, 0.37 mmol) in toluene (5 mL).  The reaction mixture was brought to reflux.  A few crystals of AIBN were then added to the reaction mixture, which was allowed to reflux overnight. The solution was cooled, diluted with water, and extracted with ether (3x). The organic layer was washed with water, NaHCO3, and water, dried (MgSO4), filtered, and concentrated in vacuo.  The product mixture was separated by HPLC (water with 0.5% acetic acid (v/v) (A) and 1:1 acetonitrile:methanol with 0.5% acetic acid (B)) using a Phenyl-Hexyl column to separate the two isomers resulting in 20 mg (16.2 %) of the desired product. 1H NMR (DMSO-d6) 2.67 (s, 3H), 3.59 (s, 2H), 6.66 (s, 1H), 6.89 (td, J = 2.5, 9.3 Hz, 1H), 7.13 (dd, J = 2.3, 9.3 Hz, 1H), 7.31 (s, 1H), 7.37 (d, J = 8 Hz, 2H), 7.52 (d, J = 8 Hz, 2H), 7.83 (d, J = 8.5 Hz, 1H), 10.2 (s, 1H); MS m/z: 327 (M+H)+.       

Photoisomerization of (E)-2-(5-fluoro-1-(4-(methylthio)benzylidene)-1H-inden-3-yl)acetic acid:

(Z)-2-(5-fluoro-1-(4-(methylthio)benzylidene)-1H-inden-3-yl)acetic acid. 2-(5-fluoro-1-(4-(methylthio) benzylidene)-1H-inden-3-yl)acetic acid
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 (100 mg, 0.31 mmol) dissolved in 2 mL of DMSO was subjected to natural light irradiation for 10 hours or was subjected to irradiation at 370 nm for 24 hours using a high pressure mercury lamp (1000 W, Hanovia 528B-1) in conjunction with a Spectral Energy GM 252 high intensity grating monochromator.  The two isomers were separated by HPLC (water with 0.5% acetic acid (v/v) (A) and 1:1 acetonitrile:methanol with 0.5% acetic acid (B)) using a Phenyl-Hexyl column resulting in 10 mg (10 %) of the desired isomer. 1H NMR (DMSO-d6) 2.67 (s, 3H), 3.59 (s, 2H), 6.66 (s, 1H), 6.89 (td, J = 2.5, 9.3 Hz, 1H), 7.13 (dd, J = 2.3, 9.3 Hz, 1H), 7.31 (s, 1H), 7.37 (d, J = 8 Hz, 2H), 7.52 (d, J = 8 Hz, 2H), 7.83 (d, J = 8.5 Hz, 1H), 10.2 (s, 1H); MS m/z: 327 (M+H)+.
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