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A new A-seco-lanostane type triterpenoid, kadsuric acid, was

isolated from Kadsura japonica Dunal and its structure was eluci-

dated as 1 on the basis of the spectroscopic data and the chemical

transformations.

The dry stems of Kadsura japonica Dunal ( Magnoliaceae ) is widely used as

a herb in Taiwanl). From this plant Yamamura et al. reported the isolation of
lignanes, kadsurin and kadsurarinz). In the course of our investigation of the
herb, a new seco-triterpenoid, which we name kadsuric acid, has been isolated from
the CHCl3 extract. Now we report the structure of kadsuric acid.

Kadsuric acid 1, CgoH,c0, (M' m/e 470.339, calcd. 470.340), m.p. 185°, [o]2’
+77.3%(c1.1, MeOH), IR(KBr) 3400-2600, 1700, 1640 and 895 cm'l, UV(EtOH) 222 nm
(sh), 1H-NMR(DMSO-dé) § 0.65, 0.76, 1.00(each 3H,s,tertiary CH3), 0.91(3H,d,secon-
dary CHS)’ 1.72, 1.80(each 3H,br.s,olefinic CHS)’ 4.71, 4.86(each 1H,br.m,ZC=CH2),
5.30, 5.89(each 1H,m,=C=CH-), and 12.2(2H,br,-C02H) ppm, was treated with CHZN2 to
give dimethyl kadsurate 2°), IR(KBr) 1710 cm™ L, UV(EtOH) 220 nm(sh), 1H-NMR(CDC1 )
§ 3.67 and 3.73(each SH,s,OCHS) ppm. Reduction of 2 with LiAlH4 afforded kadsu-

1

radiol 3, IR(CHC13) 3600 cm ~, which upon acetylation yielded the diacetate 4, IR

(CHC1;) 1720 cm™, H-NMR(CDC1;) 2.05 and 2.08(each 3H,s) ppm. The UV absorption
at 220-222 nm observed in 1 and 2 was disappeared in the reduction products 3 and
4. Hydrogenation of 1 over Pd-C afforded dihydro derivative 5, which was further
hydrogenated over Pt to yield tetrahydro derivative 6. Chromic acid oxidation of
the dimethyl ester 7, obtained from 6, afforded the conjugated enone 8, M" m/e

1

516.384(calcd. 516.381), UV(MeOH) 244 nm, H-NMR(CDClS) § 3.68(6H,s) and 5.65(1H,
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d,J=2.0 Hz) ppm. From these chemical transformations and spectroscopic data of
these compounds, kadsuric acid 1 can be regarded as a seco-triterpenoid having two
carboxyl groups,one of which is conjugated with a C-C double bond.

The presence of the partial structures I—III (Fig.1l) in kadsuric acid was

strongly supported by the decoupling experiment of the 1

H-NMR spectrum of 1 and
by the analysis of the 13c-NMr spectrum of 2. Irradiation at 5.89 ppm ( partial
structure I ) converted the broad singlet at 1.80 ppm to a sharp singlet, and
irradiation at 1.80 ppm converted the olefinic proton signal at 5.89 ppm to a sharp
signal. Similar change was observed on the terminal methylene protons at 4.71 and
4,86 ppm ( partial structure II ) on irradiation at 1.72 ppm. Six olefinic carbon

signals were observed in the 13

C-NMR spectrum (15.1 MHz, CDC13) of 2 , indicating
the presence of three carbon-carbon double bonds, and these signals were unequivo-

cally assignable to each carbon atom in the partial structures I — III by off-resonance
measurements and single-frequency measurements together with the consideration of

the chemical shifts. The geometry of the double bond in I was elucidated by
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Fig.1l. 1H NMR Chemical shifts of kadsuric acid l(R =H)

and 13C NMR chemical shifts ( underlined values ) of
the olefinic carbons of dimethyl kadsurate E(R1=CH3).

* Splitting patterns observed by the off-resonance measurements were
indicated in parentheses.



Chemistry Letters, 1976 1309

comparison of ly-NMR chemical shift of the olefinic proton (5.89 ppm) with those
of the corresponding protons of methyl angelate(5.97 ppm) and methyl tiglate(6.72
ppm)4).

These results, coupled with the detailed analyses of the mass spectra of
the compounds 1 — 8, led to the conclusion that kadsuric acid was expressed by the
A-seco-triterpenoid structure 1. The fragmentation patterns of kadsuric acid 1,
dimethyl kadsurate 2 and the conjugated enone 8 are depicted in Fig. 2 and 3,
respectively. The elemental compositions of the main fragment ions were confirmed
by high resolution measurements, and these fragmentation patterns are fully self-
explanatory.

Stereochemistry was deduced from the spectroscopic data and the biogenetic

consideration. The lanostane-type stereochemistry of the C/D ring juncture was

~_ 1t

455(17)

A\ 483(15) 397.303(65) 371(19)

(397.311) 385(15)
411(75)

l‘cfh

R 427,282 (50) R 389.271(100) 369.278(30)
(427.285) (389.269) (369.279)
455.318(23) 417.297(63) 383.294(33)
(455.316) (417.300) (383.295)

Fig.2. Mass fragmentations of kadsuric acid lﬁR;COZH) and dimethyl kadsurate zﬁR=C02Me).
The values, indicating the m/e of fragment ions, are given in the
order of 1 and 2. The values in parentheses in the same array indicate
% intensity relative to base peak. Numerals in parentheses in the next
array indicate the value calculated for high resolution measurements.
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COoMe

m/e 319.228 .
(319.227)

Fig.3. Mass fragmentation of the conjugated enone 8.

The numeral in parenthesis indicate the value calculated for hiég resolution measurement.
clarified by the CD spectrum of the conjugated enone 8 ; negative Cotton-effect
caused by n—7* transition at 333 nm (4€ -3.6) and positive Cotton-effect caused
by ft-»m* transition at 245 nm (4& +11.4). The signs of the Cotton-effectss) were
agreement with those predicted from the structure 1. The 3 configuration of the
C-8 proton was supported by the allylic coupling constant (J=2.0 Hz)6) between
C-8 proton and C-11 olefinic proton in the 1H-NMR spectrum of 8. Stereochemistry
at the remaining asymmetric carbon centers in 1 is based on the biogenesis; kadsuric
acid is presumably derived from the lanostane-type triterpenoid by the cleavage of
the A ring. In order to confirm the full structure involving the absolute config-
uration of some asymmetric carbon centers, the chemical transformation of lano-

sterol to kadsuric acid is currently under investigation.
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