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ABSTRACT

Piperine, an alkaloid compound, is a secondary metabolite found in pepper
(Piper nigrum L.). Piperine displays a variety of pharmacological activities and is
used for treatment of many health disorders in human. In this study piperine was
utilized as the starting material for synthesis of the amide adducts via tandem Michael
addition—Dieckmann condensation reactions to give cyclopentanone—anthracene
adducts, namely spirolactone—anthracene adducts 11, 12, 13 and 14. Their metabolic
process by CYP 450 was also investigated. CYP 450 activity from porcine liver
microsomes was determined using erythromycin as a substrate in the presence of -
NADPH. The absorbance of the product, diacetyldihydrolutidine (DDL), from the
reaction of formaldehyde released from CYP 450 catalysis with Nash reagent

was monitored at 405 nm. The quantitative analysis of protein content was

determined using Bradford method for calculation of the CYP 450 specific activity.



Piperine, spirolactone—anthracene adducts 11, 12, 13 and 14 were tested with CYP
450 from porcine liver in the presence of B-NADPH. It was found that piperine,
spirolactone—anthracene adducts 11, 12, 13 and 14 were all substrates of CYP 450
judging from the release of formaldehyde from individual reaction with K, values of
29.24, 4.90, 15.7, 9.71 and 14.47 mM, Vpax values of 1.63, 0.38, 0.73, 1.15 and 1.41
U mg'1 Protein and Vpm./Km values of 0.05, 0.07, 0.05, 0.12 and 0.09 U mg'1
Protein/mM  respectively. This suggests that erythromycin, piperine,
spirocyclopentanone—anthracene adducts 11, 12, 13 and 14 are likely to share the
common metabolic pathway in the catalytic process by CYP 450. The effects of
spirolactone—anthracene adducts 11 and 12 on the catalysis of CYP 450 when using
erythromycin as a substrate were analyzed by the high performance liquid
chromatography (HPLC). Experimental results revealed that spirolactone—
anthracene adducts 11 and 12 increased the amounts of erythromycin remained in
the reaction indicating the inhibition of CYP 450 catalysis. The concentration of
erythromycin remained in the presence of spirolactone—anthracene adducts 11 and
12 by HPLC analysis was used for studying the type of inhibition of CYP 450. It
was found that spirolactone—anthracene adducts 11 and 12 were competitive
inhibitors of CYP 450 from porcine liver microsomes with apparent K, values of
400.0 and 476.2 puM and apparent Vp.x values of 18.7 and 17.7 pM/min/mg,
respectively, compared to the original K,, value of 344.8 and V. value of 18.3
pM/min/mg. Hence, these compounds that have been prepared as potential bioactive
agents may affect the metabolism of other drugs by acting as substrates and can

compete with other substrates for the active site of CYP 450 enzymes.
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