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Triterpene Acids 
Shortly afte the announcement in Great Britain1 

that OenteU asiatica contained a glucose derivative 
which w active in the treatment of leprosy, we 
comm ced an examination of the plant, with the 
obj of studying the chemical constitution and 
t rapeutic properties of the active material. In this 
note the results of analyses carried out on dried plant 
tissue of Ceylonese origin are reported. We are 
deeply indebted to Dr. J. L. Simonsen, director of 
the Colonial Products Research Council, for his help 
in making supplies of this material available to us, 
and for his interest in these investigations. 

No sugar derivative of the type of asiaticoside 
could be detected, but three triterpene acids were 
isolated in a pure, though amorphous, condition. It 
seemed that these were very likely related to the 
amorphous aglycone of asiaticoside, which was 
described2 as giving a red colour with sulphuric acid, 
a reaction known to be general for triterpene 
derivatives•. 

The major component of our -triterpene mixture, 
for which we propose the name 'centoic acid', was 
separated as the sparingly soluble potassium salt 
(long needles), and purified through the brucine salt, 
which formed plates from alcohol, [cx]D = - 39° 
(pyridine). The free acid, an amorphous powder, 
[«]D = + 44° (alcohol), gave analytici:J data which 
show it to be a monobasic acid, C3off180 1 • It appears 
to be a normal pentacyclic triterpene acid, closely 
analogous, apart from its higher hydroxyl content, 
with olea.nolic acid. It gave sapotalene on dehydro
genation with selenium. Although resistant to 
hydrogenation, it contains a double bond, since with 
tetranitromethane a. yellow colour was obtained with 
some difficulty'. Among its derivatives, the following 
have been obtained analytically pure, although none 
of them could be crystallized: a methyl ester, 
[cx]D = + 36° (alcohol), which was stable to hot 
dilute alkalis and acids ; a. methyl ester triacetate, 
[cx]D = + 7° (alcohol), which contained one free 
hydroxyl group (Zerewitinoff) ; a periodate fission 
product, C30H 480 1, (cx]D = + 92° (alcohol), requiring 
for its formation 1 mole of the oxidant ; and a 
bromolactone. Centoic acid, therefore, contains a 
tertiary carboxyl and four hydroxyl groups, two of 
which are present in a cyclic 1 : 2-glycol system. 

The other two triterpene acids of dried Oentella 
tissue have also been shown to contain a tertiary 
carboxyl group, an inert double bond, and a 1 : 2-glycol 
system. That present in the larger quantity, for 
which the name 'centellic acid' is proposed, was 
separated by taking advantage of the high solubility 
of its potassium salt. The brucine salt formed pellet
like needle aggregates, [cx]D = - 44° (pyridine), from 
which the free acid was regenerated as an amorphous 
powder, [cx)D = + 36° (alcohol). Analytical and 
titration results showed it to be a monobasic acid 
C30Hcs01• As well as the molecular features men
tioned above, it probably contains two more hydroxyl 
groups; but the evidence on this point is not yet 
clear-cut. The third acid was found present only in 
minor amounts. Unlike the others, it was precipitated 
from dilute alcohol by lead acetate. After further 
purification through the potassium salt (long needles), 
it was obtained as an amorphous powder, C30H 480 6 , 

[cx]D = + 38° (alcohol). 
It was clearly a question of importance to find 

whether any of the above acids were identical with 
the aglycone of asiaticoside, and a short time ago we 

got into touch with Dr. E. Lederer, who is carrying 
out an investigation of asiaticoside in Paris. We 
have compared results on our substances, and Dr. 
Lederer very kindly provided us with samples of 
as:fatic3side and of the crystalline methyl ester of its 
aglycone, asiatic acid ; we wish to· take this oppor
tunity of thanking him for his courtesy. He and his 
colleagues6 have shown asiatic acid to be a triterpene 
acid with properties closely analogous to those of 
our own acids, and with the molecular formula 
Ca0H 480 6 • A direct comparison has been made with 
our Ca01ics06 acid, and has shown that they are not 
identical, but isomeric compounds. 

We intend to keep in touch with Dr. Lederer, and 
to extend our investigations on these triterpene acids. 

S. C. BHATTACHARYYA 

B. LYTHGOE 
University Chemical Laboratory, 

Cambridge. 
Aug. 24. 

1 Nature, 155, 601 (1945). 
• Bontems, J. E., Bull. Sci. pharmacol., 49, 186 (1941). 
'"Klein's Handbuch der Ptlanzenanalyse", 3 (2), 1103 (Vienna, 1932). 
'Prelog, V., Ooll. Ozechoal<nl., 2, 414 (1930). 
'Boiteau, P., Buzas, A., Lederer, E., and Polonsky, J., see preceding 

communication. 

Centelloside 
Specimens of Oentella asiatica grown in Madagascar 

have been fo d to contain asiaticoside1, which is 
said to ha value in the treatment of leprosy2, 
Lederer, oiteau and their colleagues• have shown 
that aticoside is a rhamnose-glucose derivative of 
a erpene acid, asiatic acid (C 30H 480 5). Elsewhere' 
it as been suggested that there may be an 'oxidized 
form' of asiaticoside present in the fresh plant, which 
is more readily soluble in water. 

Work carried out in this Laboratory' has shown 
that dried Oentella asiatica tissue from Ceylon con
tains no asiaticoside or similar compound, but that 
there are present two triterpene acids C30H 480 8, 

closely related to asiatic acid, and traces of a third 
isomeric with it. It seemed likely that these sugar
free triterpenes might originate as a result of enzyme 
action on one or more sugar derivative present in the 
fresh plant, and evidence is now presented which 
supports that view. 

When alcoholic extracts of fresh Ceylonese plant 
tissue were analysed, free triterpene acids were found 
only in amounts too small to permit identification. 
In one fraction of the extracts, however, combined 
triterpene was present in considerable quantity. This 
fraction was purified extensively, until only small 
traces of free sugar were present (as shown by papar 
chromatography), but no crystalline material could 
be obtained from it. We think, nevertheless, that it 
consists substantially of a single substance, which 
contains a triterpene acid in combination with a. 
sugar system. Its chemical properties resemble 
closely those of asiaticoside, and accordingly we 
suggest for it the name 'centelloside'. 

Centelloside forms a pale yellow neutral gum, 
extremely soluble in water, much less soluble in 
anhydrous alcohol. It reduces Fehling's solution on 
warming. Dilute acids liberate from it reducing 
sugars and a triterpene acid, which WE.S identified as 
centellic acid6 by conversion to the crystalline brucine 
salt. The sugar solution left after removal of cen
tellic acid from the hydrolysate was investigated 
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using a variety of techniques . Glucose was identified 
by paper chromatography6 , and as the phenyl
osatriazole derivative7• Qualitative and quantitative8 

application of the Seliwanoff reaction showed the 
presence of a ketose ; the optical rotation of the 
solution identified this as fructose. Rhamnose, which 
is a component of asiaticoside, was absent. Estima
tions of total reducing power, and of formaldehyde 
produced on oxidation with periodate•, combined 
with the previous data, gave for centelloside the 
composition : centellic acid : glucose : fructose = 
1: 10: 2 (mol.). Since strict proof of the homogeneity 
of the preparation is lacking, these figures must be 
regarded as provisional, but they show that cen
telloside carries a. much larger sugar system than 
asiaticoside, and to this, and to the fructose content, 
the hydrophilic nature is probably due. 

A property of centelloside which calls for special 
comment is the behaviour with warm dilute alkali, 
which rapidly sets free the salt of the aglycone, while 
destruction of the sugar colours the solution yellow. 
This high lability to alkali makes it unlikely that 
any part of the sugar is bound glycosidically to 
triterpene hydroxyl groups, and is sufficient to 
account for tht> action on Fehling's solution without 
assuming a free r Jducing centre in the sugar system. 
The aglycone, centellic acid, has no reducing proper
ties. 

The neutral nature of centelloside suggests at once 
that the linkage between sugar and triterpene is of 
the ester type. It must be borne in,mind, however, 
that the carboxyl of centellic acid is sterically hin
dered, like that of oleanolic acid, and the bel>aviour 
of two synthetic glucose derivatives of the latter has 
been found to accord with theoretical expectation, 
and to diverge from that of centelloside. 
glucose, m.p. 216-218° (decomp.), (cx)D = + 46·5° 
(alcohol), is hydrolysed by acids, but stable to 
alkalis. 6-(Acetyloleanolyl) glucose, m.p. 235° 
(decomp.), [cx)D = + 81° (alcohol), although 
destroyed by alkalis, is stable to acids. The alkali
lability of centelloside remains unexplained, and 
clarification is being sought, inter alia, by the 
preparation of centallic esters of different sugars. 
. It is of interest that the Ceylonese variety of 

Oentella asiatica apparently produces no asia.ticoside 
but this closely related compound. Whether this 
reflects a morphological difference, or merely one of 
habitat or season, we are not competent to decide. 

We are indebted to Dr. J. L. Simonsen, director 
of the Colonial Products Research Council, and to 
Dr. R. Child, director of the Coconut Research 
Scheme, Lunuwila, Ceylon, for making the fresh 
plant material available to us ; the plants were 
identified botanically at the Department of Agri
culture, Peredeniya, Ceylon. 

Qniversity Chemical Laboratory, 
Cambridge. 

Aug. 24. 
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By J. L. FARRANT 
Division of Industrial Chemistry, 

Council for Scientific and Industrial Research, Melbourne 

AND 

J. L. O'CONNOR 
Commonwealth Serum Laboratories, 

Commonwealth Department of Health, Melbourne 

D ESPITE .th vari?ella and herpes 
.zoste:, I e mformatwn Is available concerning 

the I?fect e themselves, since susceptible 
experrm. tal ammals providing adequate quantities 
of th uses have not been found. Optical micro
sc cal observations on the morphology and size of 
stained varicella virus have been made by Aragaol 

Amies8 and, more recently, by van 
and Illmgworth'. The last-named workers describe 
the infective agent as having a diameter of 1,25(}-
1,750 A., and as being appreciably smaller than the 
elementary bodies of vaccinia and variola. Particles 
of the size stated are at the limit of resolution of the 
optical microscope, so little information is available 
concerning the elementary body itself. 

Ruska' h.as electron microscopic study 
of these viruses m a Journal not available to us. 
Ruska's work was published before the 'shadow
cast.ing' technique of Williams and Wyckoffe was 
deVlSed, but we have used this method in a. study of 
these viruses. The electron microscope used was an 
R.C.A. Model EMU. 

used fluid withdrawn from early 
m . cases chickenpox and shingles and 

varwusly diluted Wlth normal saline to one-fifth to 
one-twentieth of the original concentration. Approxi
mately 0·01 c.c. of the diluted fluid was allowed to 
evaporate to dryness on a collodion film stretched 
across a wire-mesh specimen screen washed with 
distilled water to remove soluble and then 
'sbadow-cast' with pl3tinum as recommended by 
Williams and Backus'. A thickness of o. 7 A. of 
platinum wa.s deposited at such an angle that the 
shadow-lengths were 3·9 times the heights of the 
corresponding particles. 

In fluid direct from the vesicles of four of the five 
cases of chickenpox examined, a number of bodies of 
regular size and shape were seen. The identity of 
these bodies with the causative agent of varicella. was 
established by making two sets of preparations. The 
first (a) consisted of equal volumes of vesicle fluid 
diluted one-in-five with normal saline and of serum 
similarly diluted, taken from a patient 24 hours 
after the onset of an attack of chickenpox. Set (b) 
was similarly prepared except that the serum used 
was taken from the same patient on the eighth day 
of the disease. Both mixtures were allowed to stand 
for one hour at 22° C. before a portion was trans
ferred to specimen screens and dried. Preparation (a) 
showed a. uniform dispersion of particles which 
occurred singly ; by contrast, preparation (b) 
showed considerable aggregation of the particles 
(Fig. 1). 

Only two cases of herpes zoster were available for 
examination, and the vesicle fluid of one of these wa.s 
found to contain particles indistinguishable in size 
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