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The root of Bupleurum falcatum I.(Umbelliferae) (gkﬁﬁ*.)

has been used for many centuries as an important drug in
Chinese medicine. It b.s only been reported the isolation of

2)and neutral phytosterols, such as a-spina-

gsome fatty acidsl’
sterol, t?-stigmastenol, A?Z-stigmastenol and stigmasterola’u)
from the root. The presence of saponin in the root was knnw336)
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
Ja, Ib and II, while saikogenin A was obtained as a major
sapogenin of saikosides Ia and Ib.

Saikogenin A (I), CzuH; g0y M.Pe 283-285° (decomp. ), [«)2° ~54°
(pyridine), showed in the U.V. spectrum a characteristic hetero-
annular diene absorption (Amax mp (log & ): 242(4.43), 250(4.48),
260(4.29)), which can be obgerved also in the spectra of

saikosides Ta and Ib. TIn the I.R. spectrum, saikogenin A showed
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OH band ( V ggiOl 3558 cm™1), but no absorption in the C=0
region.

Saikogenin 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 °
the existence of 2 primary and 2" secondary alcoholic acetate

groupings, 6 tertiary methyls and 2 olefinic protons.

l, ] 8AC HA
_E,_CH3 ,053000‘ —?-CEQOac -|-H H. ‘
T
9.20(9H) 8.02(6H) 6426(2H,8) 5.24v4,89 4,53
(CD013)9.0326H) 7.98(3H) 5-75(2H:q) ca,m) ~ Ha i 4,361
«89(3H) 7.96(3H) 3,74
Ap {3:56(1

On catalytiec reduction , saikogenin A afforded a dihydro
derivative (II)’CBOH5004’ m.p. 288-289°(decomp.),which yielded
mono- (V) and di-acetonides(V), giving m.p. 219.5-220° and
m.p. 21.-214°, respectively, to reveal the relative disposition
of 4 hydroxyls in saikogenin A.

According to the findings of Gandemer, Polonsky and Wenkert7)
in the n.m.r. svectra of triterpenes, the CH20Ac grouping of
gaikogzenin A tetraacetate which shows higher T-value of —CH2-
signal could be assigned as equatorial, and one which gives
the signal of lower T -value as axial. In the n.m.r. spectrum
of the same compound, the broad signals of 2 protons attached
to carbon atoms bearing secondary'alcoholic hydroxyl which
appearel in rather hicsher field sugsmested that these hydrogen
atoms are axial, otherwise 2 secondary hydroxyls are equator{al.

This was supvorted by the similar findings in the - n.m.r.
svectra of dihydrosaikogenin A tetraacetate (III), triterpene

A triacetate (XII)lO) and dihydrétriterpene 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. svectrum giving heteroannular diene absorption

1,1%(18) 11,12)

which suggested a A} oleanadiene system , and in

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

181-181.5°, (q]gg -35°, which revealed the presence of AL>(18)

- or B~amyrin structure by the base peak at m/e 201.13’14)

OAc
CH,O0Ac - 2 AcOH
m/e 201

4

Finallj,‘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°, Ecx]%3
-29°, was oxidized with pyridine-Cro5 complex to afford an
aldehydic compound (VI), mip. 227~-229°, and two ketonic
compounds (VII and VIIT). Monoacetonide of the aldehydic
compound (VI) was reduced by the Huang-Minlon reaction and then
oxidized with pyridine-cro5 to yield a ketonic compound (IX).
The ketonic group was reduced into methylene by the Huang-
Minlon reaction to give a compound,m.b. 242-243%°, [« go -46°,
m/e 482 (M+), 205 (base peak), which was proved to be identical
with A}E(le)—oleanene—BB,25—diol monoacetonide (X).
The compound X was prepared from hederégenin (XI) by several
steps of unambiguous reactions. The compound XII which was
prepared as an intermediate product of the above synthesis
was proved to be identical with triacetate of triterpene A,

10)

which was isolated by Rreton and Gonzalez as a sapogenin

of savonin in the leaves of Scroohularia smithii W.
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In regard te the established structure of triterpene A, the
position of a primary alcohol was verified at 0(25)(equatorial).
The remaining primary hydroxyl must be located in the ring D
or E on the basis of mass spectral analysis of dihydrosaikogenin
A tetraacetate, and the n.m.r. signals (7 5.75(q)) ascribed
to the methylene protons of axial CH,0Ac of the comnoundlruled
out the possibility of location of the group CH20Ac at the
position 0(14§? A large molecular amplitude of the strong
nesgative Cotton effect in the ORD curve of aldehyde (VI)
(- 496) sugrwested an BY-unsaturated carbonyl systemls),which
led the possibility of location of aldehyde group at C<17)
rather than C(ZO)' The aldehyde group of VI was shown to be
hydrogen bonded with the neighbouring secondary hydroxyl by
the I.R. absorption of C=0 at 1718 cm_l( XVI showed aldehyde
C=0 band at 1728 cm >Y(in CHCL,).

Consequently , all the evidence mentioned above have led us

to formulate saikogenin A as (I).
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