
AURICULARINE-A NEW ALKALOID FROM THE ROOTS 
AND STEMS OF HEDYOTJS AURICULARJA. 

BY A. N. RATNAGIRISWARAN A..lllD K. VICNXATACHA.LA..M. 

Chemical e:mminatiuu ('(the root and stem of HedyoUs aarlcularla has shown the 
pre.seac:e of the following coastitaeats : fatty matter yielding on sapoai&catioa stearic 
aad liaoleic adds, a phytosterol, alizarin, oxalic acid, glucose, a crystalline alkaloid, 
aaricalarine IC.Ha0N1 m p. :no•) and amorph:Jr~s bases. Rualts ol micro·aaalyses 
sbow tbat auriculariue is different from the alkaloid bedyotiae, i110lated from the same 
plaDt. Ualike bedyotiae, aaricalariae is a crystalliae alkaloid with definite chemical 
cbararteristks. 

The root of H edyotis au.ricrda.ria was examined by Dey and Lakshmi­
narayanao (Arch. Pharm, I933- 271, 485) and \\'as fonnd to contain, besides 
a fatty oil, glucosides, reducing sugars, colouring matter, tannins and albu­
mins and an alkaloid named 'Hedyotine' (C.,HnOaN.>. The alkaloidal base 
could not, however, be obtained by them in a stable form, as they fODDd it 
to change rapidly into a pasty mass on exposure to air. The hydrochloride 
and the nitrate of the alkaloid were, on the other band, reported very stable. 
and could be obtained in crystalline condition. 

A fresh chemical investigation of the plant "'as undertaken in this 
laboratory in order to isolate, if possible, hedyotine base in crystalline 
condition, and to find out if any other constituents were present to which 
the ascribed amoebicidal action of the drug could be attributed. As a resolt 
a stable, crystalline alkaloid has been isolated. though in very poor yield. 
Bat it appears to be dilierent from hedyotine, bet:ause the results of micro­
combustion show that ~ts formula is c •• H ... ON., while hedyotil:Je is stated 
to have a simpler formula, and farther, it does not yield the coloured 
crystalline salts described by the previous workers floc. cit.). The meltiuk 
point of the" picrate of the new crystalline alkaloid (217-18° decomp.) is also 
widely dilierent from that of hedyotine picrate which is stated to melt at :z6s• 
with decomposition. It is, therefore, apparent that the crystalline alkaloid, now 
isolated, is different from hedyotine, and the name Auricrdt~rine is proposed 
for it. As the yield of the alkaloid is only about o"ooz% of the dried 
plant, a sufficient quantity could not be isolated fm: a detailed examinatiOD. 

The uncrystallisable residues left. after the separation of auricularine 
still contained a large amount of alkaloidal matter from which no crysta.ll.ioe 
base, bnt only a microcrystalline bydriochde (m.p. 215-20° decomp.) could 
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be isolated. Further attempts to obtaiu crystallme material from this 
fraction are in progress. 

The other con!lltituents found to be preseDt in the alcoholic extract of 
the drug are : fatty matter, yielding on saponificatiun stearic and lwoleic 
acids, a phytosterol, (m.p. I4I·42a). alizarin, uncrystallisable substances 
whic-h give colour reactions similar to those of oxymetbylan.thraquinone 
-compounds, oxalic acid and glucose. 

E X P E ll I II E N T A J.. 

Tbe material for the investigatioo consisting of the stem and root of tbe 
plant was supplied to us by the Forest Department of the Travanoore State 
to whom we are deeply indebted. 

Examination for alkaloid by extraction with Prollius's ftuid gave marked 
reactions with the u~ual reagents. 

The powdered plant was assayed for alkaloidal conteut by a gravimetric 
method based on the U.S.P. IX method for assay of Belladonna root. usimg 
as solvent a mixture of three volumes of ether and one volume of chloroform. 
The alkaloidal content of the plant was, on an average, ti29% of the dried 
material. 

Isolation of Auricularine.-25 Kg. of the powdered drug were extracted 
with ~o% alcohol aud the solvent was distilled oft' under reduced pressure. 
The residue (s68 g.) was treated with benzene in order to remove fats and 
waxes, and the benzene extract (A) was reserved for further examination. 

The residue that remained insoluble :in benzene was repeatedly sbakem 
with 2% sulpburlc acid 50lution till the acid extract ceased to give alkaloidal 
reactions. The beuzene extract (A) was also extracted with dila.te sulphuric 
acid solution to recover any dissolved alkaloid, and the combined acid 
solution was shaken with ether to remove non-basic impurities. Tbe 
aqueOUS acid solution W8S then Dearly neutralised with 5% sodium carbonate 
solution, taking care that the solutioP remained distinctly addic to 
litmus. The precipitated impurities were filtered off, excess of strong 
ammonia was added to the filtrate. and the solution was shaken with chloro­
form till no more alkaloid was extmcted with the chloroform. Tbe chloro­
form solution wall washed with distilled water and dried v.ith anhydrous 
sodium sulphate. On evaporating off the chloroform, a brownish residue 
was left h4 "6 g.) which was dissolved in Io% acetic acid solution. To this 
solutiou was then added a strong solution of potassium nitrate till no further 
precipitation occurred. The pret-ipitate was filtered off after standing over­
night. and the filtrate was rendered alkaline by the addition of ammonia. 
The precipitated alkaloid \'\-as filtered under suction, waabed thoroughly with 



AURIClJLARlNE-/1. NEW ALKALOID 391 

distilled water, and dried in a vactmm desiccator. The dried alkaloid was 
then extracted with benzene in a Soxhlet and the benzene solution was 
decolourised with aaimal charcoal &lid filtered. The residue from the 
beuzene extract was dissolved in alcohol and the solution neutralised 
with s% alcoholic solution of oxalic acid. On adding a little wat~r and 
leaving it in the refrigerator for a day. thin glistening aeedles of auriculari!!e 
oxalate separated out, which were rapidly :filtered under suction and washed 
with 95% alcohol. The oxalate was recrystallised from 70% alcohol. On 
heating, auricular:ine oxalate turned bro'\\o"D at 185° and charred at 2J0° 
without melting. 

The oxalate was dissolved in water, escess of- ammonia was added to 
the solution, and the prec.:ipitated alkaloid was shaken \\ith ether. The 
ethereal solution was shaken with water and dried with anhydrous sodium 
sulphate. Un spontaneous evaporation of the ether, auric:ularine was ob­
tained in the form of colourless rosettes of needles, yield o·a g. It was 
recrystallised frorn 90% alcohoL On heating, auricularine turned bro\\'D at 
192° and melted with dec_omposition at 2or•. 

On drying in 11acwo over phosphorus pelltoxide at 100°, the crystals 
suffered a loss of weight of a"6s:,r.. C&11HsaON., H 110 requires a loss.of 
weight of 2"7r%. (Found in the dried sample: C, 78"24; H, 8"64; N. 
10'62. C .. 1Hu0Na. requires C, 78"o7 ; H, 8"59; N, ro"Bs per ceut). 

Awricalarine iJiCTtJfe was obtained as a miaocrystalliDe yellow powder 
by mi.x:mg an alcoholic solution of auricularine with an alcoholic solation of 
picric acid and recrystallising from alcohol. On heating, the picrate melted 
with decomposition and frothing at 2I7·I8°. 

The motber-JiquoTS after the crystallisation of auricularine o,:alate were 
diluted with water. made alkaline with strong ammonia, alld shaken 
with ether. The ethereal solution was washed with water and dried with an· 
hydrous sodium sulphate. The residue left after evaporating off the ether 
was dissolved in dilute acetic acid and mixed with a slight e:a:cess of a con­
centrated solution of potassium iodide. A- cream coloured mkrocrysta1Hne 
precipitate was obtained. which was washed with a dilute solutiOJJ of potas­
sium iodide and dried in a vacuum desiccator over sulphuric acid. yield 
1"4 g. On hcatiug. the hydriodide turued dark iP colour at 195• aud 
charred without melting at 215·20°. Attempts to obtain a crysta11ioe base 
from the salt have not yet been successful. 

Isoiafion o/ Alizarin.-The benzene extract (A) from above was treated 
with sodiunl hy.dro:a:ide solution till the latter was no longer coloured violet. 
The 11ddition of baryta wat8{ to the solution caused a purplish precipitate 
which was well washed wiflt water to remove soluble barium compounds 
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Tbe wasbed precipitate was then suspended in boli:ing water and mixed with 
hydrochloric acid when an orange coloured precipitate separated. This was 
filtered, washed and dried. On crystallising from benzene, reddish needles, 
rn.p. 279°, were obtained which gave ali the reactions characteristic of 
alizarin. The filtrate from the baryta precipitation did not yield any crystal­
line substance. 

Fatty Constilueflls.-The residue from the benzene extract (A) after 
the alizarin had been separated was examined for fatty acids and non-saponi. 
:fiable constituents by the usual methods. 

No•-saponiftable Constituents.-A crystalline phytosterol, m.p. I4I-

420. yielding a crystalline acetate. m.p. nS.-29°. wa:s isolated from this 
fraction. 

Satu-rated Falty Acids.-An acid, m.p. 67"' and having a molecular 
weight of 342 was obtained which would appear to be stearic acid. 

Uftsaluraled ,..ally Acids.-Tbe presence of linoleic acid was indicated 
in this fraction by the fact that on oxidation with alkaline potassium perman­
ganate solution a tetrahydroxystearic acid. m.p. IS4·ss•, could be obtained. 

Oil~ e., Constitucnts.-The alkaline aqueoUB solution remaining after the 
separation of the alkaloids was neutralised with acetic acid and treated with 
a slight excess of neutral lead acetate solution. The precipitate obtained 
was washed and submitted to the method of separation of organic acids 
(FleiSC'her. A ,-c-1,. PhanPr •• 1874. 206. 9:"). The presence of oxalic acid was 
indicated by its typical reactions in the portion of the lead precipitate 
insoluble in ammonia. 

'rhe filtrate from the lead precipitate was treated with hydroaen 
sulphide, l~d sulphide was filtered off, and the filtrate was concentrated 
under vacuum. The syrupy residue gave the usual reactions of a reducing 
sugar, and yielded an osazone, m.p. I05° 1 indicating the pre&ence of glucose. 
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