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Abstract-Acid hydrolysis of the saponm of the seeds of Zlzyphus jujuba afforded ebelm lactone, which yielded 
the sapogenin, JUJUbOgenln, on Smith-de Mayo degradation The mechamsm ol~converslon ofjuJubogenln lnt0 
ebelm lactone has been elucidated Hovenoa!de G of Hownra dulcrs and bacoslde A of Bacopn monmera which 
produce ebelm lactone on acid hydrolysis have also been found to yield Ju]ubogenm on Smith-de Mayo degrada- 
tlon 

“SANZAOREN” (Sansonin m Japanese), the seeds of Zlzyphus jujuba Mill (Rhamnaceae)‘” 
used m Chinese Medicine as a drug for insomnia and sometimes for sleepiness caused by 
physical emaciation,’ b contain saponins, Jquboside A and B, from which we2 recently 
obtained by the acid hydrolysis ebelm lactone(l)3 as the sapogenm and glucose, rhamnose, 
arabinose and xylose as the sugars. However, since the saponms showed no evidence of 
possessmg a lactone and a conjugated double bond by the IR and UV spectra, respectively, 
ebelm lactone must be an artifact produced by the action of acid. JuJuboside A is partially 
hydrolyzed by the snail enzyme4 to give Jujuboside B. 

On Smith-de Mayo degradation5 which was performed twice, Jujuboside B afforded a 
sapogenin, C30H4804, m.p. 250-252”, named JuJubogenm (2) as the mam product. 

On treatment of the sapomn with periodate followed by reduction with NaBH,, a prosa- 
pogenin which possesses arabmose as the only sugar was obtained. By the action of sul- 
phurlc acid, jqubogenin (2) was converted almost quantitatively into ebelin lactone (1). 
The IR and UV spectra of jujubogenin indicate the absence of carbonyl and coqugated 
system in the molecule, as in the case of the parent saponms. From the above results and 
the NMR spectral data of Jujubogenin compared with those of ebehn lactone, it is sug- 
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gested that JLIJU~O~CIMI mutt be a dammarane-type trttcrpene On acetylatton, lulubo- 
gentn afrorded a tnonoacctatc (3), m p, 24&150’. tn whtch one tertiary hqdro;>:l (IR 
3460 cm ‘) rcmatned tn free 

The NMR signal of’ a proton attached to the carbon bearing a hqdroxyl whtch appears 
at ci 3 I6 (11) tn JuJubogentn (2) ts shifted to (5 4 40 (y JY, 6 Hz) tn its monoacetate wtthout 
any significant change in other NMR stgnals. Therefore. the secondary hydrovyl 01 Jufubo- 
gentn must bc located at (‘,.i) - /I as tn ebeltn lactone and the terttary hldrox?I at C,,,,,. 
Thus f&o of four oxygen functtons of 2 have been assrgned to -3 h!dro~~ls. and the remarn- 

tng 2 o~)gens form ethers or a ketal The stgnal at 6 _W9 (hr. s) IS asstgned to a tnethjlene 
attached to a prtmat-4 oxygen f’unctron. nhrle ;i 4 60 (s J 9. 9. 3.5 Hr) to ;i proton attached 
to ;t carbon beartng a secondaq oxygen functton 

The stgnal at ij 5 30 (hi, rl ./ 9 Hz) IS assigned to proton at C,za, ~htch IS converted 
tnto a broad \tngfet when the proton at h .I.60 IS Irradiated Thts has been I altonaltrcd m 
asstgntng the proton of fi 4 60 to a posttton next to a double bond and a methylcne. 

From the structure ofeheltn lactonc and the above NMR data. structure (2) must reprc- 
sent fulubogentn. and tls cortvcrston tnto ebeltn lactone (I) lvould be a$ follows. 

(I) 

By the X-ray crystallography of mono-p-bromobenzoate of 2, the absolute configurattons 
at CcLo, and Ctz3, of 2 have been establtshed to be S and R. respecttvelq * JuJubogentn 
ts a genuine sapogentn, though thts has not conclu~tvely been established 

Mcanwhilc. the root bark of ffowuw rlulcrs (R hamnaceae) contatns. tn nddttton to baste 
substances.” sapontns which must closely be related to JuJubostdes. since these sapontns 
also afforded ebeltn lactone on actd hydrofysts The sapontna hovenostdes C. D. G. G’ and 
I3 were tsolated by a droplet counter current chromatography (DCCC)- from the butanol- 
soluble fractton of’the non-alkalotdal methanoltc extracts 

On treatment lvtth sulphut-tc actd. ftovenostdc G. the matn sapontn of Ifot L~HM dulcrs, 

afrorded ebeltn lactone (1) as the tnafor sapogentn, and glucose. arabmose and ~ylose. The 
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saponin shows no carbonyl and conjugated double bond absorptlons 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 identified as Jujubogenm by 
mixed m.p. and comparison of spectral data. 

Furthermore, Rastogl et ~1.~ reported the occurrence of saponins, bacosldes A and B 
m an Indian Medicinal plant, Bacopa monniera (Scrophulanaceae). Bacoside A yielded 
bacogenm A 1 (4) and ebelm lactone (l),’ besides glucose and arabinose, lo on acid hydroly- 
sis. 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 
(7X1” for the genuine sapogemn of bacoslde A without experimental evidence. On treat- 
ment of bacoslde A with periodate and alkali as described above, JuJubogenin was isolated 
from the reaction mixture along with another sapogemn whose NMR spectrum is similar 
to that OfJuJubogenln and the structure IS now bclng Investrgated 

Ro&o&o&ot 
(4) R=H 
(51 R = COCH2Er (61 (7) 

EXPERIMENTAL 

The datron ofppbosldes A and B The dqfatted seeds of ZizyphusJuJuba WI1 were extracted v&h MeOH 
The methanohc extracts were dissolved m H,O and extracted with Et,0 to remove non-glycosidlc substances 
The aq layer was extracted with BuOH and washed with 1% aq KOH From the butanol layer crude sapomn 
was obtained (yield about 0 1%) The saponm fraction was chromatographed on slhca gel to obtain JuJubosides 
A and B The former was eluted from the chromatoeraolnc column with CH,Cl,-MeOH (17 3), and the latter 
with CH,Cl,-MeOH (4 I) JuJubosides A and B were aiso Isolated with DC& such as described below 

Jupbos~de A Colourless powder, $,y; 3400 (OH). II00 4 1000 cm _ ’ I F,‘fi” no absorption above 200 nm 6 
In d,-pyrldme 0 72 (ZH. \, -CH,). I 13 (9H. \. -C& x 3). I JI (ZH, $ >C-OH-CH,). I 72 (OH III 1, =CsCH,). 
2SO(lH,d,J8),286(1H,br),316(1H,br),4- 5 4 (unassigned), 5 57 (lH, hr d, J 9), 5 97 (lH, bt s) (Yield 
387; of the crude saponm) 

Jupdxwde B Colourless crystals, v”,y: 3400 (OH), 1100 _ 1000 cm- 1 I:‘? no absorption above 200 nm fi 
In d,-pyrrdmc 073, 106, I 12, 1 15 (3H each, s-CI-I, x 4), 140 (6H, s,>C=O-CH, x 2), 167, 1 72 (3H each. 
br GC=C&), 741 (lH, d, J 8), 278 (lH, br), 3 14 (lH, (l-like, >C-OH-H), 3 5 - 54 (unassigned), 547 (1H. 
d, J 8), 5 85 (lH, br s) (Yield 25 5% of the crude sapomn) On the acid hydrolysis. JuJuboslde B yielded ebelm 
lactone (1) along with glucose, rhamnose, arabmose and xylose m equivalent molar ratios 

Permdate owtdatmn ofppbostde B JuJuboslde B (500mg) was oxidized with NaIO, (1 g m 1OOml of SO%, 
aq EtOH) at room temp for 24-48 hr The reactlon mxture was refluxed with 5% KOH for 3 hr and then 
extracted with BuOH( x 2) The final products were chromatogrdphed on s111ca gel to separate the main sapo- 
gemn byelution with benzene-acetone (10 1) The sapogenm, JUJUbOgenln (2), was obtamed as colourless needles 
on recrystalhzatlon from MeOH (yield 17 mg) 

Jupboyem!l (2) Colourless needles, mp 250 _ 252” from MeOH i,,,,, ~~~~~ 35CQ 3300 (OH), 1286. 1007 cm-’ 
If,:::” end absorption only [r]$’ - 36” (EtOH, c 0069) 6 In CDCI, 0 77, 083. 095, I 10 (3H each, F. tert 
-C& x 4), I 17 (3H, s, > C-OH-CH,), 1 65, 1 69 (3H each, br r, =CH,). I 96 (IH, d, J 9H7), 2 32 (IH, q -hke). 
3 16 (IH, ‘1. J IO and 6Hr. -C-OH-J& 3 99 (2B, br F, -O-CBLpC f). 4 63 (IH, F. J 8, 8 and 4 Hz, 
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