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The root of Bupleurum falcatum I,.(lJmbelliferae) @Ma**) 

has been used for many centuries as an important drug in 

Chinese medicine. It h.,.s only been reported the isolation of 

some fatty acids 192) and neutral phytosterols, such as a-spina- 

sterol, J-stigmastenol, A22-stigmastenol and stigmasterol'*') 

from the root. The presence of saponin in the root was kno w&S) 

but any extensive chemical studies have not been reported. 

We have isolated several saponins from the roots and seeds 

of Bupleurum falcatum L. and some other related Bupleurum spp. 

The saponins separated by chromatography were named saikosides 

Ia, Ib and II, while saikogenin A was obtained as a major 

sapogenin of saikosides Ia and Ib. 

Saikogenin A (I), C30H4S04, m-p. 2S3-285°(decomp.),[~)~5 -54' 

(pyridine), showed in the U.V. spectrum a characteristic hetero- 

annular diene absorption (?+,,ax mu (1ogE): 242(4.43), 250(4.48), 

260(4.29)), which can be observed also in the spectra of 

saikosides Ia and Ib. In the I.R. spectrum, saikogenin A showed 
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OH band ( J max N"jol 3358 cm-l), but no absorption in the C=O 
region. 

Saikopenin A afforded tetraacetate which cannot be obtained 

in a crystalline state, but it exhibited by U.V. spectrum the . 

presence of heteroannular diene system, and by n.m.r. spectrum b 

the exieitence of 2 primary and 2' secondary alcoholic acetate 

groupina,s, 6 tertiary methyls and 2 olefinic protons. 

+CH3 _cIJ3c00- -b_c$Oac 

8.02(6~) 
7.98(3H) 

6.26(2H,s) 5.24.y4.89 
3*73(2H,q) (2H,m) HA {;:f&U) 

8.89(3H) 7.96(3H) 
HP {;:g(lU) 

On catalytic reduction , saikogenin A afforded a dihydro 

derivati.ve (II),C30H5004, m.p. 288-289'(decomp.),which yielded 

mono- (::V) and di-acetonides(V), giving m.p. 219.5-220' and 

m.p. 2X.-214“, respectively, to reveal the relative disposition 

of 4 hytlroxyls in saikogenin A. 

Accord.ng to the findings of Gandemer, Polonsky and Wenkert 7) 

in the n.m.r. soectra of triterpenes, the CH20Ac grouning of 

saikogenin A tetraacetate which shows higherr-value of -CH2- 

signal could be assigned as eauatorial, and one which gives 

the Signal of lower T-value as axial. In the n.m.r. spectrum 

of the same comoound, the broad signals of 2 protons attached 

to carbon atoms bearing secondary alcoholic hydroxyl which 

anneared in rather higher field suqcested that these hydrogen 
8,9) 

atoms are axial, otherwise 2 secondary hydroxyls are equatorial. 

This was SUpDOT?ted by the similar findings in the.n.m.r. 

soectra of dihydrosaikogenin A tetraacetate (III), triterpene 

A triacetate (XII)1o) and dihydrotriterpene A triacetate. 
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The fundamental skeleton of saikogenin A has been established 

to be belonged to the oleanane group‘on the basis of findings 

in the U.V. snectrum giving heteroannular diene absorption 

which suggested a A11*13(la)oleanadiene system11$12), and in 

the mass spectrum of dihydrosaikogenin A tetraacetate, m.p. 

181-181.50, (~11;’ -35”) which revealed the presence of A 1x18) 

-E or P-amyrin structure by the base peak at m/e 201.13'14) 

OAc - 2 AcOK 
m/e 201 

Pinally,.a chemical evidence for the oleanane skeleton 

of saikogenin A has been provided by the following reactions: 

Dihydrosaikogenin A monoacetonide (IV),m.p. 219.5-220°, cu]g3 

-29", was oxidized with pyridine-Cr03 complex to afford an 

aldehydic compound (VI), mzp. 227-229', and two ketonic 

comvounds (VII and VIII). Nonoacetonide of the aldehydic 

compound (VI) was reduced by the Uuang-Minion reaction and then 

oxidized with pyridine-Cr03 to yield a ketonic compound (IX). 

The ketonic group was reduced into methylene by the Fluang- 

Minion reaction to give a compound,m.?. 242-243O, [a] D 3o -46O, 

m/e 482 (PI+), 205 (base peak), which was proved to be identical 

with A13(1a)-oleanene-3P,23-diol monoacetonide (X). 

The comoound X was prepared from hederagenin (XI) by several 

steps of unambiguous reactions. The compound XII which was 

preoared as an intermediate product of the above synthesis 

was oroved to be identical with triacetate of triterpene A, 

which was isolated by Rreton and Gonzalez 10) as a sapogenin 

of saoonin in the leaves of Scroohularia smithii W. 
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In regard to the established structure of triterpene A, the 

position of a primary alcohol was verified at C (23)(equatorial). 

The remaining orimary hydroxyl must be located in the ring p 

or E on the basis of mass spectral analysis of dihydrosaikogenin 

A tetraacetate, and the n.m.r. signals (75.75(q)) ascribed 

to the methylene vrotons of axial CH20Ac of the comoound'ruled 

out the possibility of location of the group CH2OAc at the 

position C(14T! A large molecular amplitude of the strong 

neqative Cotton effect in the ORD curve of aldehyde (VI) 

(- 496) sugaested an SY-unsaturated carbonyl system 15) ,which 

led the possibility of location of aldehyde group at C 
(17) 

rather than C(2C). The aldehyde group of VI was shown to be 

hydrogen bonded with the neighbouring secondary hydroxyl by 

the I.R. absorption of C=O at 1718 cm-'( XVI showed aldehyde 

C=O band at 1728 cm-ly(in CHC13). 

Consecuently , all the evidence mentioned above have led US 

to formulate saikogenin A as (I). 
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