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1. General

Melting points (uncorrected) were measured on a Gallenkamp melting point apparatus. Optical rotations were determined on a Perkin-Elmer 241 polarimeter installed with a 589 sodium lamp. IR spectra were measured on a Bio-Rad FTS-40 series spectrometer in dry film. CIMS were run on a Micromass Quattro Ultima spectrometer fitted with a direct injection probe (DIP) with ionization energy set at 70 eV and HRMS (CI) were performed with a Micromass Q-Tof Ultima spectrometer. 1H and 13C NMR spectra were recorded on a Bruker AV700 spectrometer in CDCl3 or CD3OD with TMS as internal standard, chemical shifts are reported in units of  (ppm) and coupling constants (J) are expressed in Hz. Silica gel Merck (70-230 mesh) was used for CC, silica gel SIL G/UV254 for analyt. and SIL G-25/UV254 for prep. TLC (both Macherey-Nagel). Spots on chromatograms were detected under UV light (254 nm) and by Dragendorff’s reagent stain.
2. Extraction and isolation of alkaloids

The natural alkaloid compounds screened herein for CYP3A4 inhibitory activity were obtained from authenticated plant sources as previously described by us16 and voucher specimens have been deposited. All alkaloids were single components as indicated by NMR and HPLC analysis.
3. Synthesis

3.1. Synthesis of 11-O-Acetoxycrinamine 11

Crinamine 10 (5.0 mg, 16.6 mol) and 4-N,N-dimethylaminopyridine (DMAP) (0.2 mg, 1.66mol) were dissolved at rt in CH2Cl2 (200 l) to which pyridine (2.0 l, 33.2 mol) was added. After 15 min, acetic anhydride (4.0 l, 33.2 mol) was introduced and the solution stirred until TLC (10% EtOAc/Hex) indicated the reaction to be complete (~2 hr). The mixture was then diluted with water (2 ml) and extracted with CH2Cl2 (3 x 2ml), the combined organic fractions dried over anhydrous Na2SO4 and the solvent removed under reduced pressure to yield a gum which was purified by prep. TLC (10% EtOAc/Hex) to give 11-O-acetoxycrinamine 11 (5.6 mg, 98%) as a white crystalline powder. Mp 130-132 oC. []D25 + 92 (CHCl3, c 0.1 ). IR MAX cm-1 (NaCl): 2363, 1738, 1718 (C=O), 1653 (Ph), 1459, 1236, 1039 (C-O), 933 (OCH2O). HRMS (CI): calcd 344.1498 for C19H22NO5, found 344.1508. CIMS 70 eV, m/z (rel. int.): 344 [M+1]+ (100), 312 (5), 284 [M+1-OAc]+, 268 [M+1-OAc-CH3]+, 252 (25), 223 (30), 211 (15), 181 (5). 1H NMR (700 MHz, CDCl3):  1.92 (1H, ddd, J= 12.6, 6.4, 4.2 Hz, H-4), 2.02 (3H, s, O-CO-CH3), 2.12 (1H, ddd, J= 13.3, 12.6, 9.2 Hz, H-4), 3.21 (1H, dd, J= 13.3, 4.2 Hz, H-4a), 3.39 (1H, dd, J= 14.0, 4.2 Hz, H-12exo), 3.40 (1H, dd, J= 14.0, 6.3 Hz, H-12endo), 3.41 (3H, s, 3-OCH3), 3.72 (1H, d, J= 16.8 Hz, H-6), 3.98 (1H, ddd, J= 9.2, 6.4, 2.1 Hz, H-3), 4.34 (1H, d, J= 16.8 Hz, H-6), 4.96 (1H, dd, J= 6.3, 4.2 Hz, H-11), 5.90 (2H, 2d, J= 1.4 Hz, -OCH2O-), 6.00 (1H, d, J= 10.5 Hz, H-1), 6.15 (1H, dd, J= 10.5, 2.1 Hz, H-2), 6.47 (1H, s, H-7), 6.87 (1H, s, H-10). 13C NMR (176 MHz, CDCl3):  21.5 (q, O-CO-CH3), 30.0 (t, C-4), 49.6 (s, C-10b), 55.9 (q, 3-OCH3), 60.5 (t, C-12), 61.2 (t, C-6), 66.5 (d, C-4a), 76.2 (d, C-3), 80.5 (d, C-11), 101.1 (t, OCH2O), 104.0 (d, C-10), 106.8 (d, C-7), 124.0 (d, C-2), 126.4 (s, C-6a), 133.3 (d, C-1), 134.7 (s, C-10a), 146.7 (s, C-8), 146.9 (s, C-9), 172.7 (s, O-CO-CH3).

3.2. Synthesis of Dihydrohamayne 14 

Hamayne 9 (5.0 mg, 0.0174 mmol) was dissolved at room temperature in 0.34 ml of dry methanol to which was added 10% palladium on carbon (0.0019 mg, 0.00174 mmol) and the reaction vial stoppered with a rubber septum. A balloon of hydrogen was then attached to the vial via a syringe and needle, the solution bled of air and left stirring until TLC (10% MeOH/EtOAc) indicated the reaction to be complete (~6 hrs). The mixture was then filtered through a pad of celite which was washed repeatedly with dry methanol and the crude material obtained after removal of solvent subjected to gel filtration on Sephadex LH-20 eluting with methanol to give dihydrohamayne 14 as an amorphous gum (4.8 mg, 96%). []D25 + 42.5 (c 0.2 in MeOH). IR MAX/cm-1  (NaCl): 3615 (OH), 2920, 1607 (Ph), 1502, 1486, 1252, 1105, 1032 (C-O), 932 (OCH2O). HRMS (CI): calcd 290.1314 for C16H19NO4, found 290.1321. CIMS 70 eV, m/z (rel. int.): 290 [M+1]+ (25), 272 (100), 257 (35), 242 (45), 224 (83), 212 (60), 200 (50), 186 (60), 174 (63), 164 (20), 153 (20). 1H NMR (700 MHz, CD3OD): H 1.79 (1H, ddd, J 14.0, 13.3, 5.6 Hz, H-1ax), 1.81 (1H, ddd, J 13.3, 13.3, 11.2 Hz, H-4ax), 1.88 (1H, ddddd, J 11.9, 5.6, 4.9, 3.5, 1.0 Hz, H-2eq), 1.93 (1H, dddd, J 11.2, 5.6, 4.2, 1.0 Hz, H-4eq), 2.07 (1H, dddd, J 14.0, 13.3, 11.9, 4.9 Hz, H-2ax), 2.66 (1H, ddd, J 13.3, 4.9, 3.5 Hz, H-1eq), 3.01 (1H, dd, J 13.3, 5.6 Hz, H-4a), 3.18 (1H, dd, J 14.0, 3.5 Hz, H-12-endo), 3.31 (1H, dd, J 14.0, 7.0 Hz, H-12-exo), 3.61 (1H, dddd, J 14.0, 13.3, 4.2, 3.5 Hz, H-3), 3.68 (1H, d, J 16.1 Hz, H-6(), 4.00 (1H, dd, J 7.0, 3.5 Hz, H-11), 4.23 (1H, d, J 16.1 Hz, H-6(), 5.85 (2H, s, -OCH2O-), 6.47 (1H, s, H-7), 6.72 (1H, s, H-10). 13C NMR (176 MHz, CD3OD): C 27.0 (t, C-1), 33.6 (t, C-2), 37.1 (t, C-4), 47.2 (s, C-10b), 61.4 (t, C-6), 63.6 (t, C-12), 68.3 (d, C-4a), 70.2 (d, C-3), 82.8 (d, C-11), 102.1 (t, -OCH2O-), 104.5 (d, C-10), 107.0 (d, C-7), 126.5 (s, C-6a), 140.5 (s, C-10a), 147.6 (s, C-8), 148.2 (s, C-9).
3.3. Synthesis of Dihydrocrinamine 15 

Crinamine 10 (5.0 mg, 0.0166 mmol) was dissolved at room temperature in 0.33 mL of dry methanol to which was added 10% palladium on carbon (0.0018 mg, 0.00166 mmol) and the reaction vial stoppered with a rubber septum. A balloon of hydrogen was then attached to the vial via a syringe and needle, the solution bled of air and left stirring until TLC (10% MeOH/EtOAc) indicated the reaction to be complete (~6 hrs). The mixture was then filtered through a pad of celite which was washed repeatedly with dry methanol and the crude material obtained after removal of solvent subjected to gel filtration on Sephadex LH-20 eluting with methanol to give dihydrocrinamine 15 as an amorphous gum (4.9 mg, 98%). []D25 + 44.1 (c 0.2 in MeOH). IR MAX/cm-1  (NaCl): 3610 (OH), 2925, 1604 (Ph), 1508, 1486, 1256, 1100, 1034 (C-O), 934 (OCH2O). HRMS (CI): calcd 304.1471 for C17H21NO4, found 304.1463. CIMS 70 eV, m/z (rel. int.): 304 [M+1]+ (25), 286 (60), 273 (100), 258 (20), 242 (45), 224 (25), 213 (25), 186 (95), 174 (10), 141 (10). 1H NMR (700 MHz, CDCl3): H 1.70 (1H, ddd, J 13.3, 13.3, 11.2 Hz, H-4ax), 1.83 (1H, ddd, J 14.0, 13.3, 5.6 Hz, H-1ax), 1.95 (1H, dddd, J 14.0, 13.3, 11.9, 4.9 Hz, H-2ax), 2.05 (1H, ddddd, J 11.9, 5.6, 4.9, 3.5, 1.0 Hz, H-2eq), 2.12 (1H, dddd, J 11.2, 5.6, 4.2, 1.0 Hz, H-4eq), 2.62 (1H, ddd, J 13.3, 4.9, 3.5 Hz, H-1eq), 2.96 (1H, dd, J 13.3, 5.6 Hz, H-4a), 3.22 (1H, dddd, J 14.0, 13.3, 4.2, 3.5 Hz, H-3), 3.26 (1H, dd, J 14.0, 3.5 Hz, H-12-endo), 3.32 (1H, dd, J 14.0, 7.0 Hz, H-12-exo), 3.37 (3H, s, 3-OCH3), 3.65 (1H, d, J 16.8 Hz, H-6(), 4.07 (1H, dd, J 7.0, 3.5 Hz, H-11), 4.29 (1H, d, J 16.8 Hz, H-6(), 5.89 (2H, s, -OCH2O-), 6.43 (1H, s, H-7), 6.70 (1H, s, H-10). 13C NMR (176 MHz, CDCl3): C 25.5 (t, C-1), 29.3 (t, C-2), 32.5 (t, C-4), 45.7 (s, C-10b), 55.3 (q, OCH3), 60.6 (t, C-6), 63.2 (t, C-12), 66.7 (d, C-4a), 77.8 (d, C-3), 81.8 (d, C-11), 100.3 (t, -OCH2O-), 103.2 (d, C-10), 105.7 (d, C-7), 125.9 (s, C-6a), 138.6 (s, C-10a), 145.6 (s, C-8), 146.1 (s, C-9). 

3.4. Synthesis of 2-tert-Butyldimethylsilyloxylycorine 20
Lycorine 19 (30 mg, 0.105 mmol) was dissolved in 0.315 ml of dry dichloromethane (3 ml/mmol) to which was added dry pyridine (0.025 ml, 0.314 mmol) followed by tert-butyldimethylsilyl chloride (16 mg, 0.105 mmol) and the solution stirred at room temperature until TLC (30% ethyl acetate/hexane) indicated consumption of all starting material (~6 hrs). The mixture was then quenched with saturated NH4Cl solution (1ml) and extracted with dichloromethane (5 x 1ml), the combined organic fractions dried over Na2SO4 and solvent removed under reduced pressure. The crude gum obtained was chromatographed on silica gel to give 20 as an off-white powder (34.5 mg, 82%). M.p. 130-132 oC. []D25 -78.1 (c 0.1 in CHCl3). IR MAX/cm-1 (NaCl): 3610 (OH), 2920, 1605 (Ph), 1506, 1486, 1258 (SiCH3), 1110, 1034 (C-O), 932 (OCH2O). HRMS (CI): calcd 402.2101 for C22H31NO4Si, found 402.2108. CIMS 70 eV, m/z (rel. int.): 402 [M+1]+ (75), 381 (15), 322 (10), 268 (12), 250 (100), 227 (30), 192 (15), 149 (10), 92 (12). 1H NMR (700 MHz, CDCl3):  0.12 (3H, s, Si(CH3), 0.15 (3H, s, Si(CH3), 0.90 (9H, s, SiC(CH3)3, 2.34 (1H, ddd, J = 9.1, 8.4, 1.4 Hz, H-12), 2.61 (2H, m, 2H-11), 2.71 (1H, d, J = 10.5 Hz, H-4a), 2.81 (1H, dd, J = 10.5, 1.4 Hz, H-10b), 3.35 (1H, ddd, J = 9.0, 7.0, 2.1 Hz, H-12), 3.49 (1H, d, J = 14.0 Hz, H-6), 4.15 (1H, d, J = 14.0 Hz, H-6), 4.29 (1H, dd, J = 3.5, 2.8 Hz, H-2), 4.43 (1H, dd, J = 3.5, 1.4 Hz, H-1), 5.42 (1H, dd, J = 2.8, 1.0 Hz, H-3), 5.93 (2H, s, OCH2O), 6.60 (1H, s, H-7), 6.84 (1H, s, H-10). 13C NMR (176 MHz, CDCl3):  -4.58 (q, Si(CH3), -4.30 (q, Si(CH3), 18.29 (s, SiC(CH3)3, 25.99 (3q, SiC(CH3)3), 28.73 (t, C-11), 41.20 (d, C-10b), 54.07 (t, C-12), 57.34 (t, C-6), 61.10 (d, C-4a), 72.35 (d, C-2), 72.69 (d, C-1), 101.14 (t, OCH2O), 104.58 (d, C-10), 107.93 (d, C-7), 118.46 (d, C-3), 127.97 (s, C-6a), 130.66 (s, C-10a), 142.01 (s, C-4), 146.42 (s, C-8), 146.74 (s, C-9).

3.5. Synthesis of 1-Acetoxy-2-tert-butyldimethylsilyl- oxylycorine 21
Silyl ether 20 (25.0 mg, 0.0621 mmol) was dissolved at room temperature in 0.186 ml dichloromethane (3 ml/mmol) to which was added consecutively dry pyridine (0.010 ml, 0.124 mmol) and acetic anhydride (0.010 ml, 0.093 mmol) and the solution stirred for 3 hrs when TLC (30% ethyl acetate/hexane) indicated the reaction to be complete. The mixture was then diluted with saturated NaHCO3 solution (1 ml) and extracted with dichloromethane (5 x 1 ml), the combined organic fractions dried over anhydrous Na2SO4 and solvent removed under reduced pressure to yield a gum which was purified on silica gel eluting with (30% ethyl acetate/hexane) to give compound 21 (26.2 mg, 95%) as a white crystalline powder. M.p. 123-125 oC. []D25 -58.2 (c 0.1 in CHCl3). IR MAX/cm-1 (NaCl): 2915, 1720 (CO), 1610 (Ph), 1505, 1485, 1255 (SiCH3), 1115, 1032 (C-O), 934 (OCH2O).  HRMS (CI): calcd 444.2206 for C24H33NO5Si, found 444.2216. CIMS 70 eV, m/z (rel. int.): 444 [M+1]+ (60), 384 (43), 322 (15), 269 (10), 250 (40), 227 (100), 192 (10), 117 (12). 1H NMR (700 MHz, CDCl3):  0.11 (3H, s, Si(CH3), 0.19 (3H, s, Si(CH3), 0.89 (9H, s, SiC(CH3)3, 1.94 (3H, s, O(CO)CH3), 2.38 (1H, ddd, J = 9.1, 8.4, 1.4 Hz, H-12), 2.63 (2H, m, 2H-11), 2.74 (1H, d, J = 9.8 Hz, H-4a), 2.94 (1H, dd, J = 9.8, 1.4 Hz, H-10b), 3.35 (1H, ddd, J = 9.1, 7.7, 2.1 Hz, H-12), 3.51 (1H, d, J = 14.0 Hz, H-6), 4.15 (1H, d, J = 14.0 Hz, H-6), 4.18 (1H, dd, J = 3.5, 2.1 Hz, H-2), 5.39 (1H, dd, J = 2.1, 1.0 Hz, H-3), 5.56 (1H, dd, J = 3.5, 1.4 Hz, H-1), 5.91 (2H, s, OCH2O), 6.57 (1H, s, H-7), 6.73 (1H, s, H-10). 13C NMR (176 MHz, CDCl3):  -4.59 (q, Si(CH3), -4.56 (q, Si(CH3), 18.16 (s, SiC(CH3)3, 21.24 (q, O(CO)CH3), 25.91 (3q, SiC(CH3)3), 28.71 (t, C-11), 39.47 (d, C-10b), 53.93 (t, C-12), 57.16 (t, C-6), 61.59 (d, C-4a), 69.84 (d, C-2), 72.65 (d, C-1), 101.05 (t, OCH2O), 105.00 (d, C-10), 107.45 (d, C-7), 118.39 (d, C-3), 127.89 (s, C-6a), 129.66 (s, C-10a), 142.28 (s, C-4), 146.25 (s, C-8), 146.53 (s, C-9), 170.61 (s, O(CO)CH3).

3.6. Synthesis of 1-Acetoxylycorine 22
Silyl acetate 21 (20 mg, 0.045 mmol) was dissolved at room temperature in 0.225 ml of dry THF (5 ml/mmol) to which was added 1M tetrabutylammonium fluoride (TBAF) solution (0.0675 ml, 0.0675 mmol) and the solution left stirring until TLC (30% ethyl acetate/hexane) indicated the reaction to be complete (~1 hr). The mixture was then diluted with saturated NH4Cl solution (1 ml) and extracted with ethyl acetate (5 x 1ml), the combined organic fractions dried over anhydrous Na2SO4 and solvent removed under reduced pressure to yield a gum which was purified on a silica gel column eluting with (30% ethyl acetate/hexane) to give compound 22 as a light yellow crystalline powder (14.2 mg, 96%). M.p. 218-220 oC. []D25 -110.5 (c 0.5 in CHCl3). IR MAX/cm-1 (NaCl): 3605 (OH), 2918, 1725 (CO), 1608 (Ph), 1503, 1482, 1260, 1114, 1035 (C-O), 933 (OCH2O). HRMS (CI): calcd 330.1341 for C18H19NO5, found 330.1328. CIMS 70 eV, m/z (rel. int.): 330 [M+1]+ (20), 313 (10), 268 (15), 252 (100), 237 (10), 227 (20), 192 (15), 167 (10), 135 (12), 105 (15). 1H NMR (700 MHz, CD3OD):  1.91 (3H, s, O(CO)CH3), 2.56 (1H, ddd, J = 9.1, 8.4, 1.4 Hz, H-12), 2.67 (2H, m, 2H-11), 2.91 (1H, d, J = 9.8 Hz, H-4a), 2.94 (1H, dd, J = 9.8, 1.4 Hz, H-10b), 3.36 (1H, ddd, J = 9.1, 7.7, 2.1 Hz, H-12), 3.62 (1H, d, J = 14.0 Hz, H-6), 4.14 (1H, d, J = 14.0 Hz, H-6), 4.15 (1H, dd, J = 3.5, 2.1 Hz, H-2), 5.57 (1H, dd, J = 3.5, 1.4 Hz, H-1), 5.70 (1H, dd, J = 2.1, 1.0 Hz, H-3), 5.91 (2H, s, OCH2O), 6.66 (1H, s, H-7), 6.73 (1H, s, H-10). 13C NMR (176 MHz, CD3OD):  20.73 (q, O(CO)CH3), 29.34 (t, C-11), 40.01 (d, C-10b), 54.64 (t, C-12), 57.42 (t, C-6), 62.89 (d, C-4a), 70.20 (d, C-2), 73.30 (d, C-1), 102.49 (t, OCH2O), 105.69 (d, C-10), 108.38 (d, C-7), 119.41 (d, C-3), 128.40 (s, C-6a), 130.03 (s, C-10a), 143.32 (s, C-4), 148.04 (s, C-8), 148.29 (s, C-9), 172.00 (s, O(CO)CH3).

3.7. Synthesis of 1,2-Diacetoxylycorine 23
Hydroxy acetate 22 (9.0 mg, 0.0273 mmol) was dissolved at room temperature in 0.137 ml dichloromethane (5 ml/mmol) to which was added consecutively dry pyridine (0.004 ml, 0.0546 mmol) and acetic anhydride (0.004 ml, 0.00409 mmol) and the solution stirred for 3 hrs when TLC (30% ethyl acetate/hexane) indicated the reaction to be complete. The mixture was then diluted with saturated NaHCO3 solution (1 ml) and extracted with dichloromethane (5 x 1 ml), the combined organic fractions dried over anhydrous Na2SO4 and solvent removed under reduced pressure to yield a gum which was purified on silica gel eluting with (30% ethyl acetate/hexane) to give compound 23 (9.8 mg, 97%) as a white crystalline powder. M.p. 210-212oC. []D25 -25.2 (c 0.9 in CHCl3). IR MAX/cm-1 (NaCl): 2915, 1720 (CO), 1605 (Ph), 1500, 1485, 1262, 1115, 1034 (C-O), 932 (OCH2O). HRMS (CI): calcd 372.1447 for C20H21NO6, found 372.1438. CIMS 70 eV, m/z (rel. int.): 372 [M+1]+ (100), 357 (10), 341 (12), 329 (14), 311 (60), 250 (80), 222 (15), 165 (10). 1H NMR (700 MHz, CDCl3):  1.95 (3H, s, O(CO)CH3), 2.08 (3H, s, O(CO)CH3), 2.40 (1H, ddd, J = 9.1, 8.4, 1.4 Hz, H-12), 2.65 (2H, m, 2H-11), 2.77 (1H, d, J = 9.8 Hz, H-4a), 2.88 (1H, dd, J = 9.8, 1.4 Hz, H-10b), 3.37 (1H, ddd, J = 9.1, 7.7, 2.1 Hz, H-12), 3.53 (1H, d, J = 14.0 Hz, H-6), 4.15 (1H, d, J = 14.0 Hz, H-6), 5.25 (1H, dd, J = 3.5, 2.1 Hz, H-2), 5.53 (1H, dd, J = 2.1, 1.0 Hz, H-3), 5.73 (1H, dd, J = 3.5, 1.4 Hz, H-1), 5.92 (2H, s, OCH2O), 6.57 (1H, s, H-7), 6.74 (1H, s, H-10). 13C NMR (176 MHz, CDCl3): 21.09 (q, O(CO)CH3), 21.29 (q, O(CO)CH3), 28.83 (t, C-11), 40.67 (d, C-10b), 53.78 (t, C-12), 57.06 (t, C-6), 61.38 (d, C-4a), 69.41 (d, C-1), 71.05 (d, C-2), 101.12 (t, OCH2O), 105.22 (d, C-10), 107.47 (d, C-7), 113.97 (d, C-3), 126.73 (s, C-6a), 129.58 (s, C-10a), 146.28 (s, C-4), 146.47 (s, C-8), 146.59 (s, C-9), 169.92 (s, O(CO)CH3), 170.15 (s, O(CO)CH3).

4. Cytochrome P450 3A4 Inhibition Assay  

4.1. Materials

All assay reagents, including acetonitrile (ACN), dimethylsulfoxide (DMSO), potassium phosphate, sucrose and sodium hydroxide were purchased from Sigma-Aldrich (Oakville, ON, Canada) and were of the highest purity available. 7-Benzyloxyquinoline (BQ) and 7-hydroxyquinoline (HQ) were obtained from BD Gentest (Woburn, MA, USA), NADP from Roche Diagnostics (Laval, QC, Canada). Recombinant human cytochrome P450 3A4 was from BD Gentest (Woburn, MA, USA).

4.2. CYP3A4  Assay

The velocity of biotransformation of 7-benzyloxyquinoline by cDNA expressed human cytochrome P450 3A4 was determined by fluorescence intensity assays.  Reactions were carried out at 37 °C in black, 96-well plates (Costar) in a final volume of 200 μL containing (final concentrations): potassium phosphate buffer pH 7.4 (0.15 M), NADP (330 µM), glucose-6-phosphate (830 µM), MgCl2 (850 µM), glucose-6-phosphate dehydrogenase (70-75 mU/well), substrate, and test compounds in DMSO (1%), and were started by the addition of enzyme.  In all cases the duration of incubation and enzyme concentration were in the linear range of metabolite formation.  To compensate for solvent effects on enzyme activities 1% DMSO was present in all control wells.

The effect of alkaloids on CYP 3A4 activity was determined as previously described by us.18 The activity of CYP3A4 (1 pmol per well) was determined kinetically.  The formation of HQ from BQ (50 µM) was monitored every minute over 15 min by measuring emission at 538 nm after excitation at 410 nm using a SpectraMax Gemini XS reader (Molecular Devices).  Reaction velocities were calculated using the instrument’s software (SoftMax Pro). In all cases fluorescence intensity was calibrated using authentic product.

4.3. Data Analysis

The effect of compounds was expressed as a percentage of control according to equation (1):

E = ((Vc-B) / (C-B))*100

(1)

where E is the percentage change with respect to control, Vc is the reaction velocity in the presence of compound, B is the reaction velocity in the absence of enzyme and C is the reaction velocity in the absence of compound.

Effects of compounds were then quantified by non-linear least-squares fitting to the simple competitive equation (2):

E = 100 - (100 / 1 + (10 (-pIC50 - log[X] )))

(2)

Where [X] is the concentration of compound and pIC50 is the negative log of the concentration of compound that inhibits enzyme activity by 50%.  All pIC50 values were converted to pKi (negative log of the molar inhibition constant) values according to equation (3) on the assumption that the nature of inhibition is independent of the kinetic model:

pKi = - log10((10 -pIC50) / (1 + ([S]/Km))

(3)

Where S is the concentration of substrate and Km is the Michaelis constant for the biotransformation reaction determined under identical conditions.  Km is 135 µM for CYP 3A4.18 Data are expressed as mean pKi ± S.E.M and are also shown as µM inhibition constants to simplify interpretation.

