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Isolation and Structure Elucidation of Abruslactone A: a New 
Oleanene-type Triterpene from the Roots and Vines of 
Abrus precatorius L. 
Hson-Mou Chang, Teh-Chang Chiang, and Thomas C. W. Mak" 
Department of Chemistry, The Chinese University of Hong Kong, Shatin, N e w  Territories, Hong Kong 

Abruslactone A, a new triterpenoid sapogenin isolated from the roots and vines of Abrus precatorius L., has 
been characterized by spectral and X-ray analysis as the y-lactone of 3P,22a-dihydroxy-olean-I 2-en-29a-oic 
acid, with ring E in an unusual boat conformation. 

Abrirs precntorirrs L. (Leguminosae), Xiang-si-zi in Chinese, is 
well known for its beautiful but toxic red and black seeds 
(rosary peas, jequirity beans).lq2 Cultivated widely in South 
China and South East Asia, its seeds, roots, vines, and leaves 
have all been used as folk medicines in China and in Tndia 
since ancient Hitherto most attention has been given 
to the ~ e e d s , ~ q ~ v ~  whereas few studies have been reported on 
the roots7~* and other parts of the plant.3 These facts prompted 
us to conduct further chemical investigations of the roots and 
vines of A. precatorius L.9 

Extraction of the dried roots and vines of the plant with 
methanol afforded a considerable quantity of saponins. On 
acid hydrolysis with dilute sulphuric acid in aqueous methanol, 
the crude saponins gave a complex mixture of sapogenins. Its 
t.1.c. analysis showed at least five spots, the major one yielding 
a new triterpene here named as abruslactone A (1). 

Abruslactone A (1) crystallized from chloroform-methanol 
as well-formed prisms, m.p. 329-330 "C. The empirical 
formula was established as C,,H,,O, by elemental analysis. 
The i.r. spectrum showed a hydroxy-band at 3502 cm-l and a 
band at 1753 cm-l attributable to a lactone carbonyl group. 
The nature of the three oxygen functions i n  the molecule was 
thus established. The lH n.m.r. spectrum showed signals 
corresponding to one vinyl proton and seven methyl groups 
bonded to quaternary carbon atoms, the latter indicating that 
(1) has a i(3-amyrin skeleton. The mass spectrum of (1) clearly 
revealed that it belongs to the olean-12-ene type. From the 
fragmentation pattern in the mass spectrum [ m / z  246 (base 
peak) and 207, typical of the retro-Diels-Alder breakdown1')] 
i t  was evident that the lactone group is located in ring D and/ 
or E, and that the hydroxy-group is attached to ring A or B, 
most likely at the usual 3P-position. In order to establish the 
structure and stereochemistry unequivocally, we have 
investigated (1) (see Figure 1) by single crystal X-ray structure 
analysis. 
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Figure 1. Molecular formula of abruslactone ( 1 )  showing number- 
ing of the atoms and selected torsion angles (') in the ring skeleton. 

Crystal dufu : abruslactone A (I) ,  C30H4603, prisms elong- 
ated along a ,  M = 454.69, orthorhombic, space group P21212,, 

Dm = 1.12 g cm-:I, Z = 4, Dc = I .198 g ~ m - ~ ,  F(000) = 1000, 
~(Mo-K,)  = 0.70 cm-l. The unit-cell parameters were 
obtained from least-squares refinement of 20 high-angle 
reflections measured on a Nicolet R3m automated four-circle 
diffractometer with graphite-monochromated Mo-K, radia- 
tion (A = 0.71069A). Intensities were recorded using the w-26, 
variable scan technique in the bisecting mode for 28 < 50'. 
Structure solution by direct phasing was accomplished after 
many trials with different reflections in the starting set. All C 
atoms were refined isotropically, the three 0 atoms aniso- 
tropically, and all H atoms except that of the hydroxy-group 
were introduced at their calculated positions and allowed to 
ride on their respective parent C atoms with fixed C-H bond 
distances (0.96 A) and the same isotropic thermal parameter 
(0.06 A'). Refinement of 1564 observed reflections [ 1 F (  > 

LL 7.321(1), 0 = 12.820(3), C' 26.864(5)A, U = 2521(I)AJ, 
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Figure 2. A perspective view of the molecular structure of abrus- 
lactone A (1). The 0 atoms are represented by shaded spheres, 
and all H atoms have been omitted for clarity. 

3 4  I F (  )]  converged at R X a / X  I Fol = 0.063 and R ,  = 

[Cwh2/’CuiI F,,I ”12’ = 0.064, where A i --- I Fcl I and w 
== [oz( I F, I ) + 0.0005 I F,, I 2]31.t All computations were per- 
formed on a DGC Nova 3 minicomputer with the SHELXTL 
package of crystallographic programs.ll Analytic expressions 
of complex atomic scattering factors were employed.12 The 
final differencc niap was virtually flat, with residual maxima 
and minima lying between 0.25 and -0.25 e k3. 

The measured molecular dimensions of (1) are normal, and 
molecules related by the 21 screw axis parallel to a are linked 
by O( I)-H . . . O(3’) hydrogen bonds (2.872 A) to form infinite 
zigzag chains in the crystal lattice. A perspective view of the 
stereochemistry of (1) is illustrated in Figure 2 .  The six- 
membered rings A, B, and 11 are in the chair form, and c 
assumes a twist conformation owing to the presence of the 
ethylenic double bond at C-12 (see torsion angles displayed in 
the molecular formula). The most notable feature is that ring 
E adopts a boat conformation, which differs markedly from 
the usual chair conformation observed in the basic oleaii-12- 
ene skeletons of hederagenin,13 3P-acetoxy-olean- 12-en-28-oic 

1 

The atomic co-ordinates for this work are available on request 
from the Director of the Cambridge Crystallographic Data 
Centre, University Cheniical Laboratory, Lensfield Rd., Cam- 
bridge CB2 IEW. Any request should be accompanied by the 
full literature citation for this communication. The structure 
factor table is available as Supplernentary Publication No. 
SUP 23448 ( I  1 pp) from the British Library Lending Division. 
For details of how to obtain this material, see Notice to Authors 
No. 7, J .  Cliemi. SOC., Dultoii or Perkiti Trtms., Index Issues. 

acid,l’ sophoradiol,15 cantoniensistrio1,lj and soyasapogenol 
B.I6 Examination of a molecular model shows that formation 
of the y-lactone ring is facilitated by manipulating ring E into 
the observed boat conformation. 

In  the light of the conditions iiscd for its isolation, the new 
triterpene abruslactone A (1)  is shown to be present as such 
in the corresponding naturally occurring saponin rather than 
derived from the hitherto unknown 3P,22z-dihydroxy-olean- 
12-en-29z-oic acid, which we have subsequently preparcd from 
the alkali hydrolysis of (1) with dilute NaOH i n  MeOH-EtOH. 

Received, 19th Jirly 1952; Coil?. 842 
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