
T h e  alkaloid conessine has been obtained from the bark and 
seeds of Nolarrhena antidysentwica and from the bark of H. c$rica+za 
and N~ co~zgobnsis. I t  bas formed the subject of a considerable 
number of c~mrnunica t ions ,~  but little is known regarding i ts  
chemistry beyond the fact that it has the empirical formula C,,H,,N, 
and contains two tertiary -NMe groups. 

W e  had pianned an extended investigation on this alkaloid, 
since, in addition to the intrinsic value attaching to the determination 
of its constitution, there was the added interest that there is a 
considerable body of clinical evidence indicating that the bark of 
I(. a~ztidysentevica is of value in the treatment of diseases of the 
dysenteric type (compare Henry and Drown, Trapis. Roy. Sac. Trap. 
Med. H y g ~ $  1922-4, 17, 61, 381). Unfortunately our experiments had 
to be terminated at  an early stage, as certain derivatives cf conessine 
had an extremely toxic effect on one of us (J. E. S.), giving rise to a 
severe attack of giant urticaria. W e  prepared a few new derivatives 
of conessine, and record the results of our work in the hope that they 
may be of assistance to other investigators. 

Giemsa and Halberkann observed ( h c .  ci~!., p. 2 1 2 )  that when the 
ammonium base formed by treating- an aqueous solntion of conessine 
dimethiodide with silver cxide was heated a t  200" under diminished 
pressure, trimethylamine was evolved, leaving a crystalline base. 
W e  have examined this reaction in some detail and have found the 
residue to consist of a mixture of at  least two bases. One of these, 
for which the name apoconessine is proposed, has the formula C,,I-B,N, 
having been formed by the elimination of trimeth~lamine, water and 
methyl alcohol from conessinedimethyl-ammonium hydroxide. I t  
was characterised by the preparation of the crystaIline h y d q e ~ z  
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sul#har'e and picvate. The crystalline nzzfhodide was reconverted into 
the original base on treatment with silver oxide. 

We  have also made some preliminary experiments on the action 
of alkali on conessine dimethosulphate and obtained a very hygro- 
scopic, crystalline base, C,,H,,N,; this is  apparently a dimethyl 
derivative of conessine formed by the Loss of 2 niols. of water from 
the ammonium base which is evidently the first product of the 
reaction. 

In the preparation of conessine dimethosulphate (compare Giemsa 
and Malberkann, loc. cit.), in addition to the crystalline dimethosulphate, 
a thick, extremely hygroscopic oil was obtained u,hich, on treatment 
with alkali, gave a 6nse for which a simple formula could not be 
found ; pojsibly this was due to the presence of some impurity, but 
we cou!d not repeat the preparation. 

EXPERIMENTAL. 

The finely-crushed seeds of H. ankdysenterica (500 g.) were 
extracted in a copper Soxhkt apparatus with light petroleum (b, p. 
40-60") to remove the fixed oil (19 per cent.), and having been freed 
from solvent by a current of air, were mixed with inilk of lime (CaO, 
loo g.). The whole was exposed to the air over-night and then 
extrxted with 88 per cent. alcohol for about 18 hours. The deep 
brown extract was freed from alcohol by distillation, finally under 
diminished pressure, and the residue shaken with dilute hydrochloric 
acid. Ether removed non-basic impurities from the filtered acid 
solution, from which ammonia then precipitated the crude alkaloid. 
This was extracted with ether, and from the dried extract the alkaloid 
was obtained as a viscid, brown oil which partly crystal!ised on keep- 
ing (yield r per cent.). The oil, dissolved in the minimum quantity 
of alcoho!, was warmed with a concentrated alcoholic solution of 
sufficient oxalic acid for the formation of the hydrogen oxalate. The 
salt crystallised in colourless prisins on cooling and was recrystallised 
from alcohol. ' The recovered base melted at I 20-1 2 I", and a t  1 2 9  
after crystallisation from acetone (Found : C ,  80.6 ; H, r r .4. Calc. : 
C, 8 0 0  ; H, 21.3 per cent.). 

Conessine was not attacked when boiled in sulphuric acid solution 
for some time with manganese dioxide. I t  was, however, slowly 
converted by an acetic acid solution of mercuric acetate into a base 

'Since crystailisation OF the base from acetone is alaays accompnnied by considerable 
loss of mmrial ,  whsn workmg with large qnantities it is more convenient to recrystallise the 
hydrogen oxalaie ; the base h then readily obtained pure enough for experimental PurPOSes 
and daes not require to be reaystallised. 



which crpstallised from dilute alcohol in fine needles. This rc;ciion 
would appear to be worihy of iurther investigation. 

apoCoiscssziu.--A solution oi coriessine dirnethiodide (55 g.) in 
water (400 c.c.1 was shaken with an excess ol freshly-precipitaled 
silver oxide, the silver iodide and the excess of the oxide wore 
removed, and the colourless filtrate was evaporated on the water-bath. 
The concentrated, faintly yellow so1u:ion was heated uuder diminished 
pressure, finally at  200', vigorous fl-otl~ii~g taking place. Tl-.e deep 
brown, viscid oil thus obtained was dissolved in chloroiorm, filtered 
flmx a little carbonaceous matter, and the solvent removed. The  
residual oil on  trituration with a little alcohol rapidly crystallised, and 
on recrysta!iisation from absolute alcohol apocomssi'rzc was obtained in 
needles several centirnetres in length ; m. p. 63.5" (Found : C, 34.9 ; 
H, 10.6 ; N, 5'0. C,,H,N requires C, 84.9 ; H, 10.6 ; N, 4.5 per 
cent.). This  base is insoluble in water, very sparingly soluble in cold 
alcohol, and more readily soluble in hot. It is readily soluble in 
benzene, chloro(orm, or ethyl acetate, and somewhat readily soluble 
in light petroleum. i t s  port-wine coloured solution in concentratecl 
sulphusic acid becomes colourless on the addition of water. I t  
dissolves in nitric acid with a deep red colour, which rapidly changes 
to yellow. 

The  Aydmchbrid~ and /zl~rdYodromirte were sparingly soluble, 
amorphous solids ; the kycdrogez sulphate, which was readily soluble 
in  hot water, much more sparingly soluble in cold, crystallised in 
glistening leaflets, m. p. 107-1o8". The  salt crystaliised apparently 
with 78 mols. of water of crystallisation (Found : H,O, 11.0. C,,H,N, 
H,SO,, 7hH,O requires 3 b I i 2 0 ,  11.6 per cent.), 3g of which were lost 
on drying in a vacuum (Found: S, 6 . 4  C,,I-I,N, H,SQ>,, 4i-120 
requires S ,  6,6 per cent.). After drying, the salt began to soften 
at 133", gradually darkened and decomposed, but was not completely 
liquid at 280". 

T h e  picvate crystallised from alcohol in fine, yellow needles, m. p. 
r 10-1 I I O  (Found : C, 62.0 ; h', 7.0. C,W,,O,N, requires C ,  62.2 ; 
H, 6.7 per cent.). The metl~iodicde was prepared by heating a rnixtci-e 
of the base ( I  g.), methyl alcohol (5 c.c.), and methyl iodide (I  g.) 
in a sealed tube at  roo" for 3 hours. It separated on cooling, and 
more was obtained on evaporation of the mother-liquor. I t  crystalliseci 
from ethyl acetate-methyl alcohol in prismatic needles ; these sinkred 
at  245" to a viscid resin which became clear at 283-285' (Found : 
I, 28.1. C,I.I,NI requires I, 28.0 per cent.). \!!hen the rnethiodide 
was treated with silver oxide in aqueous solution, n$oconessi~ie ivas 
re-formed. 



The alcoholic filtrate from which npoconessine had been separated 
(see p. 2125) +lded, on removal of the solvent, a viscid, uncrystaliisa- 
ble oil. This was dissolved in an excess of dilute 1-~~drochioric acid 
(1 : 21, the small quantity of a#oconessir,e hydrochloride that separated 
was filtered off, and the base recovered from the filtrate. It had 
b, p. 2 5 3 - 2 j j o ] ~ ~  mm. and was a faintly yellow oil which slowly 
crystall;sed at oo in fine needles. I t  was readily soluble in all the 
ordinary solvents and its aqueous solution showed very strong 
fluorescence. The salts with organic and inorganic acids were readily 
soluble in water. The picrate was obtained crystalline from ethereal 
solution, but it was not possible to investigate this method of 
purification. 

Comssi~ze Dztnetho~ul$hate.-The base ( 5  g.) and methyl sulphate 
(5.6 g.) reacted so vigorously in methyl alcohol ( j  c.c.) that the 
mixture boiled. After about 5 minutes the dimethosulphate began 
to crystallise in well-formed prisms and after r hour acetone ( j  c.c.) 
was added and the crystailine solid collected (yield 6.3 g.) ; more 
was obtained (2.6 g.) on evaporating the mother-liquor in a vacuum. 
'The. filtrate, after complete removal of the solvent, yielded a viscid, 
semi-crystalline oil which was extremely hygroscopic and resisted 
ail attempts a t  purification. The  dimethosulphate, after repeated 
crystaliisation from methyl alcohol-acetone, was obtained in glistening 
prisms which softened a t  225' and melted a t  240-242" with slight 
darkening but no decomposition. The  prisms effloresced wheu dried 
over sulphuric acid (Found : S, 10.6. Calc. : S, 10.5 per cent.). 

Actio~z of Potassium Nydroxide oorz Conessim Dimethosulphate.-- 
The dimethosulphate (6.3 g.) and potassium hydroxide (25 g.) in 
aqueous solution were heated on the water-bath, a slow stream of air 
being passed over the solution and through an  absorption apparatus 
containing dilute hydrochloric acid. The hydrochloric acid solution, 
on subsequent evaporation, yielded no residue, and apparently no 
volatile base was formed. After 3 hours the pale brown alkaline 
solution was concentrated on rhe water-bath ; a smail amount of a 
brown oil then separated which was removed in  chloroform. (The 
extract on evaporation yielded 0.5 g. of a brown resin which was not 
examined.) The aqueous solution, now colourless, was saturated with 
carbon dioxide and evaporated first on the water-bath and finally to 
dryness in a vacuum desiccator over suiphuric acid, The crystalline 
residue was ground with methyl alcohol, the solution filzered from 
inorganic matter, and the solvent reinoved, the treatment being 
repeated until the crystalline residue was completely soluble in cold 
methyl alcohol. 

The bnse remaining after the removal of the alcohol crystallised 
in needles, but was extremely hygroscopic. I t  was insoluble in 



The hygroscopic. oil oiitninetl c!uring several preparations of the 
diinethosulphnle (sce jr. I I 2 6 )  vias treated with potassium hydroxide 
in the way desciilx i ni~ovt r .  The viscid, brown oil that separated 
from the concentratctl aque:rus soluticrn mas taken up with chloroform. 
On removal of tllc scrlvcnt R crystaliiue solid remained which, after 
repeated cqsiaiiisation :ram acetone-benzene, was obtained in 
colourless, silky needies : t l ~ c s c  rapidly became brown on exposure to 
the air. As only  n s n ~ n l l  quantity of material was available, it is 
possible that the sui,stanc~: was not obtained quite free from the large 
amount of resinous ilnpurity which accompanied it. It melted at 
253-254" after siritcri~lg nt s j r ' , ,  was readily soluble in water, and its 
aqueous solutiorr sl~orved a marked fluorescence (Found : C, 63.9, 
63.7 ; H, 87 ,  8.8 ; N, 9.796). The p i c ~ &  crystallised from alcohol in 
small, yellow plates, :ii.:.oin!,. d m u t  z50", but i t  was not prepared in 
sufficient quantity for anaiysis. 
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