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The presence of a saponin in the seeds of Camellia japonic_a L. had been --- 

reported for a long time.. In 1953-4, Ishidate and Takamura "isolated a saponin , named 

camellia saponin, and sholred that the saponin ras composed oi camellia-sapogenol, 

C30R50C4, m.p. 290-292.S,@]D+ 22, tiglic acid, arabinose, glucose, and an uranic acid. 

They also reported that the sapopenolpossessedfour hydroxyl groups, two of which were 

in s 1,3-glycol moiety, and suggested that the sapogenol might belong to 
18 
-amyrin 

group of triterpenoids. 

We have succeeded in the isolation of three sapopenins, named camelliapenin A, D, 

and C2), from the hydrolysate of the snponin fwm t& seeds of Camellis japonica I,. 

as follows: 

CamelliAlenln ;\ (I) m.p. 2w'93°, C;30ti5004 ,[,$t::~J.!)fiD(ktOH) 

Ca~~~el!ia~:tnirr D (11) m.p. 195-204°, C,0H4R05 ,[~]-t47.TS0(LtCH) 
D 

Camelli~genin C (III) m.p. ?HO-233', C30H5005 
,rJc!, 

+25,35o(Eto!l) 

Camel lia:.enin A WRS proved to be identical with the sa:>o@enul o1)tai;lc.l hy Ishida-tu 

IR and I..>ilr spectra of I and the formation of tetraacetftte revealed that the all 

four oxygen atoms in I exist in hydroxyl groups, one primary and the other three secon- 

dary. Camelliagenin A easily forms the isopropyliclene derivative(IV), m.p,, 234-23C: 

l 1 

l 2 

l 3 

l 
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All the compounds shorn by molecular formulae gave satisfactory analytical results. 
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C33H5404, which was further characterised by the diacetate(V), m.p. 193-195, C37H5806. 

The glycol was assumed to be a 1,3-glycol, since I was stable for prriodate oxidation.. 

The oxidation of IV w,ith chromium trioxide afforded the keto-aldehyde(IX), m.p. 223-225: 

C33H6004, NMB 9.42 ppm(lH), and the kato-carboxylic acid(X), m.p. 24u-246', C33H5005. 

The Wolff-Kishner reduction of IX gave the isopropylidene derivative(XI), m.p. 222: 

C33H5402' which was hydrolysed into the diol(XII), m.p. 243: C30H6C02. Similarly, the 

isopropylidene-carboxylic acid(XIII), m.pi 237-239: C33H5204, and the dihydroxy-carboxylio 

acid(XIV), m.p. 242: C30H4804, were obtained from X. These reactions charaaterized the 

nature of the hydroxyl groupa in I. 

The oxidation of V with selenium dioxide in boiling acetic acid easily led to the 

formation of a heteroannular diene, m.p,. 220-223e, UVA Ei"," 243, 251, 262 my. The faut, 

along with the presence of seven tertiary methyl signals in the NMR spectra of I and the 

derivatives, suggested that I might be olean-12-ene derivative. This has firmely 

established by the chromium trioxide oxidation of camelliagenin A(I) itself, The product, 

m.p. 258*, was proved to be nor-triketone( C2gH4203, M+ 438, IK 1710, 1620 cm-', UV 

h ",;r 291 lap, 3\::; 310 mp, Nib 15.15 ppm(lH). These spectral data and the positive 

ferric chloride reaction o.f VI shows the presence of a 
P 

-diketone group, which exists 

the enoliaed form(A) to form intramolecular hydrogen bond. The pdiketone system could be 

placed only in rings 1) and E as shown in the formula(B). A positive Zimmerman reaotion of 

IX and X suggested the presence of a carbonyl grouplin C-3 position 4) _ Thus the nortriketone 

(VI)mightbe 28-nor-olean-12-ene-3,16,22-trione. This compound had been known as the 

oxidation product of chichipegenin(C) 5) and the identity was established by a mixed fusion 

** 
and infrared spectra . Now the structure of camelliagenin A(1) should be expressed by 

the formula(D). The loss of C-28 in the course of the oxidation will be explicable by the 

formulation4) 

The Wolffxishner reduction of VI gave a compound, m.pc 175O, assumed to be expressed 

by the formula(VII), and the C29-hydrocarbon(VIII), m..p. 148O. 

The formation of the ketaaldehyde(IX) and the keto-acid(X) from IV confines the 

location of the acetonide group between C-16 and C-22 hydroxyl groups. Of the four isomers 

(B - B) concerning with the hydroxyl groups, the acetonide formation is possible in E and H, 

** The identification has been carried out by the courtesy of Prof. C. Djerassi, Stanford 

University. 
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I 

XVII R =CHO XIX 

XVIII R= CH2OH 

in which the former should be excluded, because of the nonidentity of I with chiahipegenin 

(C). Since lithium alminum hydride reduction of' X regenerated IV, the orientation of the 

'7) 
hydroxyl group at C-3 was determined as equatorinl(3p) . The chemical shifts and coupling 

constants of the hydrogens attached to the carbon atoms bearing these hydroxyl groups in 

I and the derivatives are all consistent with these assignment of the configuration of 

the hyt-iroxyl groups. 

Accordingly. camelliagenin A can be formulated as 3 
PI 

16U, 22a(, 28_tetrahydroxyolean- 

12-ene(1). 

The NblK and 111 spectra of camelliagenin H(II) and C(II1) revealed the presence of an 

aldehyde group and an additional lrydroxyl group in II and III, respectively, besides 

four bydroxyl groups in I. The interrelationship was firmly established by the Wolff- 

Kishner reduction of II to I and lithium aluminum hydride reduction of 11 to III, thus 

proving the presence of an aldehyde group in II and a carbinol group in III instead of 

one of the seven methyl groups in I. The formation of the diisopropylidene derivative 

(XX), m.p. 1604 C36H5805, from III indicated the presence of the carbinol group at 40( 

or 4f3 position. II formed an oxime(XVI), m.p. 232-2353 C30H4905N, and the monoisopropr- 

lidene derivative(XVII), C33H5205. Lithium aluminum hydride reduction of XVII afforded 
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the acetonide of pentaol(XVIII), which formed the triacetate(XIX). 

The NMR spectra(9.24 ppm(CH0) in II and 3.76 ppm(Cl120Ac) in XIX) shored that these 

groups at CA position must have N-orientation 2) . 

Thus camelliagenin B and C must be represented by 23-0x0-3 /3,160(,22U, 28-tetrahydroxy- 

(II) and ~~,l6o(,220(;23,28-pentahydroxy-olean-l2-ene(III) respectively. 
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