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Absbmct: The structure of orthosiphol A (I), a highly oxygenated pbnarane ditcrpene, has been established on the basis of 

spectroscopic and chemical methods. 

Orthosiphon stmineus Benth is a popular medicinal herb known as Kumis-kuching in South-East Asia, 

and the leaves have been introduced to Europe and Japan as a healthy tea having potent diuretic activity.1 

Although many chemical studies on its constituents have been carried out since 1886, no report of 

chemotaxonomically typical compound has appeared.2 Chemotaxonomical intetest prompted us to examine 

the constituents in the leaves. This paper deals with the structum determination of a new highly oxygenated 

diterpene, orthoslphol A (l), isolated from this plant as a diterpene compound for the first time. 

l9 Orth&pbol A (1) 

Orthosiphol A (1),3 C38H44011, was isolated by repeated 

silica gel chromatography from the CH2C12 extract of the leaves 

of Orthosiphon stumineus. The highly oxygenated pimarane 

structure of 1 was determined based on HH-COSY, CH-COSY 

and COLOC spectra.4 The two acetyl and one of two benxoyl 

groups were found to be attached to C2, C7 and Cl, 

respectively, by COLOC spectmm. The other benzoyl group was 

determined to be at Cl 1 by the chemical shift of Hll(5.79 ppm). 

The stereochemistry of the A and B rings was analyzed by NOES and coupling constants in lH-NMB of 1 

as shown in Fig. 1. A strong NOE was observed between ‘I-ace@ protons and a vinyl proton (4.81 ppm) at 
C16, and disclosed a-orientation of the vinyl group and a boat-lie conformation of the C ring. The 

conformation of the C ring impeded the demrmination of orientation of 1 1-benzoyl group by the coupling 
constant (JI.I~JI~ 1=5.5 I-Ix). It was presumed that one of the reasons of boat conformation for the C ring 

depended on the 2-alkylketone effect 5 caused by the carbonyl group at M-position. To remove the effect, 1 
was reduced by excess LiAlIQ and subsequently acetylated with Ac20 in pyridine to give 2.1 ldiacetate 

(2) as a sole product, The lH-NlvIB of 2 showed a long range coupling between H14 and H12 (J=l Hz), 

revealing a chair conformation for the C ring. From the diaxial coupling constant between H9 and Hl 1 

(J=lO Hz), the 1 1-benzoyl group was concluded to be a-oriented. (Fig. 2) The absolute stereochemistry of 

1 was determined by exiton chirality method. A positive cotton effect caused by 1 and 1 1-benzoyl groups in 
the CD spectnun~ of 1 revealed Cl 1 has R configuration. Thus, the structure of orthosiphol A should be 

expressed as structure 1. 
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Fig. 1 Selective NOES and J values of 1 Fig. 2 C ring of 2 
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