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Abstract—Acid hydrolysis of the saponin of the seeds of Zizyphus jyuba afforded ebelin lactone, which yielded
the sapogenin, jujubogenin, on Smith-de Mayo degradation The mechanism ol conversion of jujubogenin into
ebelin lactone has been elucidated Hovenositde G of Hoventa dulcis and bacoside A of Bacopa monmera which
produce ebelin lactone on acid hydrolysis have also been found to yield jujubogenin on Smith-de Mayo degrada-
tion

“SANZAOREN” (Sansonin 1n Japanese), the seeds of Zizyphus jujuba Mill (Rhamnaceae)'®
used 1n Chinese Medicine as a drug for insomnia and sometimes for sleepiness caused by
physical emaciation,'® contain saponins, jujuboside A and B, from which we? recently
obtained by the acid hydrolysis ebelin lactone(1)? as the sapogenin and glucose, rhamnose,
arabinose and xylose as the sugars. However, since the saponins showed no evidence of
possessing a lactone and a conjugated double bond by the IR and UV spectra, respectively,
ebelin lactone must be an artifact produced by the action of acid. Jujuboside A is partially
hydrolyzed by the snail enzyme* to give jujuboside B.

On Smith-de Mayo degradation® which was performed twice, jujuboside B afforded a
sapogenin, C3oH, 50,4, m.p. 250-252°, named jujubogenin (2) as the main product.

On treatment of the saponin with periodate followed by reduction with NaBH,, a prosa-
pogenin which possesses arabinose as the only sugar was obtained. By the action of sul-
phuric acid, jujubogenin (2) was converted almost quantitatively into ebelin lactone (1).
The IR and UV spectra of jujubogenin indicate the absence of carbonyl and conjugated
system in the molecule, as in the case of the parent saponins. From the above results and
the NMR spectral data of jujubogenin compared with those of ebelin lactone, it is sug-
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gested that jujubogenin must be a dammarane-type triterpene On acetylation, jujubo-
genin afforded a monoacetate (3), mp. 248-250'. i which one tertiary hydroxvl (IR
3460 cm ™~ Y remarned 1n free

The NMR signal of a proton attached to the carbon bearing a hydroxyl which appears
a1 d 316 (¢) in jujubogenin (2) 1s shifted to 9 440 (¢ J 9, 6 Hz) 1 its monoacetate without
any significant change in other NMR signals. Therefore. the secondary hydroxyl of jujubo-
genm must be located at C3, — f# as 1 ebelin lactone and the tertiary hydroxyl at C .
Thus two of four oxygen functions of 2 have been assigned to 2 hydroxsis. and the remam-
mg 2 oxygens form ethers or a ketal The signal at 6 399 (b s} 1s assigned to a methylenc
attached to & primary oxygen function. while 0 4 60 (s J 9. 9, 45 Hzy to a proton attached
to a carbon bearing a secondary oxygen function

The signal at 6 520 (br d J 9 Hz) 15 assigned to proton at C,4, which 1s converted
mto a broad singlet when the proton at ¢ 460 1s wradated This has been 1ationalized m
assigning the proton of ¢ 4 60 (o a position next to a double bond and a methylene.

From the structure of ebelin lactone and the above NMR data. structure (2) must repre-
sent jujubogenin, and 1ts conversion mnto ebelin lactone (1) would be as follows.

By the X-ray crystallography of mono-p-bromobenzoate of 2, the absolute configurations
at C,oy and Cp53, of 2 have been established to be S and R, respectively * Jujubogenin
1s & genuine sapogenin, though this has not conclusively been estabhished

Meanwhile. the root bark of Horema dufers (Rhamnaceae) contdans. mn addition to basic
substances.® saponms which must closely be related to jujubosides. since these saponins
also afforded ebelin lactone on acid hydrolysis The saponins hovenosides C. D, G. G and
H were 1solated by a droplet counter current chromatography (DCCC)™ from the butanol-
soluble fraction of the non-alkaloidal methanolic extracts

On treatment with sulphuric acid. hovenoside G. the mam saponm of Hotema duleis,
afforded ebelm lactone (1) as the major sapogenin, and glucose, arabinose and xvlose. The

* These detatts with be reported etsew here

i‘ Faran M, Oonara Y and Sinsyvia, S 11973 Phytachemsirt b press
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saponin shows no carbonyl and conjugated double bond absorptions in the IR and UV
spectra, respectively. Hovenoside G was treated twice with periodate and then with alkali
to afford a crystalline sapogenin, m.p. 250-252°, which was 1dentified as jujubogenin by
mixed m.p. and comparison of spectral data.

Furthermore, Rastog: et al.® reported the occurrence of saponins, bacosides A and B
in an Indian Medicinal plant, Bacopa monniera (Scrophulariaceae). Bacoside A yielded
bacogenin A (4) and ebelin lactone (1),° besides glucose and arabinose, ' on acid hydroly-
s1s. The structure of bacogenin A, (4) was established by the X-ray crystallography of its
dibromoacetate (5).!! Rastogi et al. recently proposed two alternative structures, (6) and
(7),}2 for the genuine sapogenmn of bacoside A without experimental evidence. On treat-
ment of bacoside A with periodate and alkali as described above, jujubogenin was isolated
from the reaction mixture along with another sapogenin whose NMR spectrum is similar
to that ol jujubogenin and the structure is now being investigated

(4) R=H -
(6) R=COCH,Br (6)

EXPERIMENTAL

T he 1solation of jwyubosides A and B The defatted seeds of Zizyphus jujuba Mill were extracted with MeOH
The methanolic extracts were dissolved 1n H,O and extracted with Et,O to remove non-glycosidic substances
The aq layer was extracted with BuOH and washed with 1%, aq KOH From the butanol layer crude saponm
was obtained (yield about 0 197} The saponin fraction was chromatographed on silica gel to obtam jujubosides
A and B The former was eluted from the chromatographic column with CH,Cl,-MeOH (17 3), and the latter
with CH,Cl,-MeOH (4 1) Jujubosides A and B were also 1solated with DCCC such as described below

Jupuboside A Colourless powder, vE3! 3400 (OH), 1100 ~ 1000cm "' ,EO% no absorption above 200 nm &
Ind.-pyridine 072 (3H. s, -CH;). 1 13(9H, s, -CH; x 3), 1 41 (3H. s >C-OH-CH;). 1 72(6H b «, =C=CH;),
250 (1H, d, J 8), 286 (1H, br), 316 (1H, br), 4 ~ 54 (unassigned), 557 (1H, br d, J 9), 597 (1H, bt s) (Yield
38%; of the crude saponin)

Jupuboside B Colourless crystals, v&5! 3400 (OH), 1100 ~ 1000cm™! 259" no absorption above 200 nm &
In de-pyridine 073, 106, 112, 115 (3H each, s=CH; x 4), 1 40 (6H, 5,>C=0-CH; x 2), 1 67, 172 (3H each,
br «>C=CH,), 241 (1H, 4, J 8), 278 (1H, br), 3 14 (1H, g -like, >C-OH-H), 3 5 ~ 54 (unassigned), 547 (1H,
d, J8),585(1H, br s) (Yield 25 5%, of the crude sapommn) On the acid hydrolysis, jujuboside B yielded ebelin
lactone (1) along with glucose, rhamnose, arabinose and xylose 1in equivalent molar ratios

Periwdate oxidation of juuboside B Jujuboside B (500 mg) was oxidized with NalQ, (1 g m 100 ml of 509,
aq EtOH) at room temp for 24-48 hr The reaction mixture was refluxed with 5% KOH for 3 hr and then
extracted with BuOH( x 2) The final products were chromatographed on sihca gel to separate the main sapo-
genin by elution with benzene-acetone (10 1) The sapogenin, jujubogenin (2), was obtained as colourless needles
on recrystallization from MeOH (yield 17 mg)

Jujubogenn (2) Colourless needles, mp 250 ~ 252° from MeOH v4"® 3500, 3300 (OH), 1286, 1007 cm ™"

min

ALOH end absorption only [2]3° — 36° (EtOH, ¢ 0069) é In CDCl; 077, 083. 095, 110 (3H each, s. tert

—CH, x 4), 1 17 (3H, 5, > C-OH-CH,), 1 65, 1 69 (3H each, br s, =CH;). 196 (1H, d, J 9Hz), 2 32 (1H, ¢ -like).
316 (IH, ¢. J 10 and 6Hz, ~-C-OH-H), 399 (2H, br s, -O-CH,C<). 463 (IH, 5. J 8 8 and 4 Hz,
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