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Summary: A novel furanoid bisnorditerpene has been isolated from the fresh stems of Tino- 

spora mulabaricu Miers (Menispermaceae) and structurally characterized using X-ray crystallo- 

graphic and spectroscopic techniques. 

Aqueous extracts of Tinospora malabarica (Miers), cultivated throughout Pakistan, are used in 

the indigenous system of medicine for the treatment of various diseases.2 Previously, diterpenes 

and alkaloids have been reported from this plant. 3-5 In the present communication we report the 

isolation6 and structure determination of a novel furanoid bisnorditerpene, malabarolide (11, 

from the stems of Tinospora malabarica. 
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Malabarolide (1) .was isolated by open column chromatography on silica gel using 

petroleum ether(40-60°)-acetone (7~3) as the eluting solvent. It was crystallized from EtOH to 
afford light-yellow crystals, m.p. 199-200” C. The UV spectrum (CH3OH) showed an absorption at 
210 run which indicated the presence of a furan ring.7-10 The lR spectrum (CHC13) showed 

absorptions at 3480,3440,3380 (OH), 1685 (lactone) and 1505,880 cm-l (furan ring). The presence 
of a furan ring was also indicated by a positive Ehrlich color test.11 

Malabarolide (1) had the formula Cl@2407 on the basis of a molecular ion at m/z 

352.1523 (talc. 352.1522). Fragments at m/z 81 resulted from the cleavage of Cll-Cl2 bond. Ions at 

m/z 94 and 95 were due to the cleavage of the r_lactone ring along the Cll-Cl2 and C12-0 bonds. 

These observations clearly indicated that the furan occupied the Cl2 position, as in other 

furanoid diterpenoids.7-lOtl2 

Because of the unusual formula, an X-ray crystal structure determination was undertaken. 
Crystals formed in the orthorhombic space group P2l2121 with a=9.616(2), b=11.938(2), and 

c=14.789(4) A. All unique diffraction maxima were collected (28 5 114“) using w-scans with 

graphite monochromated Cu-Ka radiation (1.54178 A). Of the 1416 unique reflections, 1296 (92%) 
had I F. I 2 30(Fo) and were judged observed. The structure was solved by direct methods and 

refined by block-diagonal least-squares techniques to a final discrepancy index of 0.051 for the 

observed data. A computer generated drawing of the final X-ray model is given in Figure 1. 

The NMR spectroscopic measurements were completely consistent with formulation 1. 
The lH-NMR spectruml3a (d6-DMSG) showed a multiplet at 8 1.40 which was assigned to H5. 

The C6 methylene protons appeared as multiplets at 6 1.30 and 1.50, while C7 methylene protons 
resonated at 6 1.51 and 2.17. The signals for Hl and H4 in the d6-DMSO spectrum overlapped at 6 

3.51, but were resolved in CD30D with Hl at 8 3.70 (dd, J=10.4 and 3.0 Hz) and H4 at 6 3.68 (br.s.). 

A multiplet at 6 3.79 was assigned to H2. The configurational assignment of the signals of the C3 

protons was determined from the 2D long-range C/H chemical shift correlation spectrum opti- 

mized for J=lO.O Hz. The resonance of C5 was correlated with the proton at 8 1.93 but not with 

the one at 6 1.57. Hence 8 1.93 was assigned to the equatorial proton H3j3 which had an anti- 

periplanar relationship to H5. The 13C-NMR13b spectrum was assigned on the basis of DEPT 
spectral4 and 2D direct C/H chemical shift correlation spectra. A 2D long-range C/H chemical 

shift correlation experiment, modified for repression of one-bond couplings both by incor- 

poration of the BIRD15 sequence and by use of a TANGO16 sequence for the initial 90’ pulse to 

select protons not directly bound to 13C, was also consistent with structure 1. 
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Figure 1: A computer generated perspective drawing of the final X-ray model. Hydrogens are 

omitted for clarity and the absolute configuration is assumed. 

A number of 19-norclerodanes 17 have been reported previously, but malabarolide (1) represents 

the first example of an 18,19-bisnorclerodane and thus provides a biogenetic curiosity. A plau- 

sible biogenesis of malabarolide (1) would involve oxidative removal of the M-methyl group 

from a 19-norclerodanes or decarboxylation of a tinophyllol type compound.18 
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