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The Alkaloids of Senecio bupleuroides D.C. 

By M . L. SAPIHO, Section of Pharmacolog~· and Toxicology, Onderste1Jourt. 

lYJ'JWDL;CTIOX. 

Senec io !Jilz;l,·nroides is found mainlY in X a tal aJJ(l :6ululund . Although 
it grows in fairly large <J.UantitiPs in ~erta in area,;, the1·e is no 1·econl of 
ca:-;ef' of lJoi::;oning being athibuted to i t. A phyHiologil"al te:st , in which 
a sh eep wa ;:; <losetl with 1,200 grams of Sl'neuio iJ11JJleuroides (Stey n , 1931), 
gaYe a negahYe re::wlt. In the present chemical inYestigation tlw ,.;pe("ies 
lw::; been founJ lo ("ontain toxi c alkaJ.oicls which, in other Hpe("ie,; of ::)euecio 
(S. Tet 1·onu;; alld S. isotideus) are responsible for c· ii-rhosi;-; of th e liver in 
:::;heep, cattle anJ horse:;; . ~ince, howeYer , ,'-;pnecio lrup leuroides con tain;:; 
t hese alkaloicls iu smaller quautit:v th<m the a hove-mentioHed bYo ~pecies , 
it woul<l probably be nere;:;sary to administer a quautit~, of the plant to an 
animal oYer a pl"Olonge<l perio<l in produce any phYs iological e:ffrcts. 

BoTA:\H.'.IL DEs cHIPTIOX . 

Senel'-io buple'u?·uitles is n perennial h erb abou t 2 feet hig·h . 'l'he 1·oot ­
stock is " ·oolly at the nowu. Rtems [;Te glabrous, striate, sp;nsely leafy ,,·ith 
110 r adical lea Yes. The lea Yes are ,,n sessile , glabrous, mostlY longlanl"eolate , 
ocr-ao;ionally oYatP-lanc·eolate, clenti<"ulate, the denti<·ulatioll ,; mostly rem·ote; 
the leaf-base is long or ,;]wrtly decunen t . 'l'he strm ends in a bx, flat­
topped inflorescence " ·ith lon g peJunl"le, iiJYolucre n early nmlr at t h e base, 
of abou t 8 scales whid1 are glabmu~ , oblong-, arute, JJJOstly with ~cariou :; 
margins; receptacle nuclP; .ray;; about :), feJ"tile, <·on,;pic·•wus; <li,;(" tloreh 
;thont Hi; a("h enes g-lnhrollS, shi<ttP. 

Thr speeies i:; most 1·eadilv_ Te("ognisal>l e in the fiel<l h,v its <·onsl>ienou:-;, 
,;]Heading yellow iutl orescen<·<>, the sparsely leaf~· Htem,; a ncl t he whitish 
nervation -on the unclerside of itR leaves. 'l'he leaves m·e gt>nen1lly about P, 
inches long and les,; than ! inch broad , Tarel:-· on·1· 1 inch in >Yiclth , and 
<lre decurrent on the :'ltem for ya·ning lengths. 

Tlw plant comrs into tl ower ill the earlY Hpriug and flo,,·prs until 
December aucl .Lmuary. It h;t ,.; heen recordecl ill flower in .Tune in Z11luland. 

DIS 'l'RIBUTIOX . 

The National H erbarium ha;; recoTds of the speeie;; from the following 
districts of Natal ancl Zululand: Richmolltl , Camperdown , Pietermaritzburg, 
Estcourt, Dunclee, Ne>Ycastle, E showe. · 

R eceived for publication on 18th June, 1947.-J~ditot·. 
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-~LKALOIDS OF SENECIO BUl'LEUROIDES D.C. 

MATERIAL usr-:u I"OR lNvx;STIGATIOK. 

'l'he investigation w as carried out witl1 plant in the post-seeding stage, 
t:ollected near M:agut, Zulu land. The above-ground portions Qf the plant 
we_re air-dried and finely ground for the extraetion of the alkaloids. The 
dned plant was stond for about a month before the extraction was (;{)lll­

JlH·mcecl. 

3 · 5 Kilognnns of the ground planl were administerecl to a sheep, at 
the rate of 1 Kilogram pm· day, hy dren ching. ~o physiQ]ogieal effects 
were obsen-ecl . 

ALI~ALOIIJ~ PRESEKT L\ TilE Pr..I::\T. 

I11 the present \\·ork, 8e11ecio bvpleu1·o·ides has been found to contain 
retrmsine mv1 isat.idillf', the t IHJ alkfl loicls whicl1 occur also in SPnecio 
retto·t .ms (MaJJske, 1DiH; Ha1·gpr an<l Hl:u·kie, 19:16; de Waal, 19;l9) and 
S enecio £satide?IS (Hhwkie, 1937). T lte foll owing- is a comparison of the 
:dknloicl <:onteuts of the 1hreP plants: -

Senecio SzJecie8. 

Helrorsus . ..................... . 

halideus .... . ... . ............. . 

Bupleuroides . ..... . . ... . ..• . . . . 

R et?·orsine, Per Cent. / .:;atidine, P er Cent. 

1·0- 1·5 (de \ \'aal, 1940).... 0·3 (de \\'aal, 1939). 

[0 · 15 (Blackie. 1937)].... . . . .. [1· U (Blackie, 1937)]. 
[0·5 (de Waal, 1940)] ......... [1·2-1·5 (de Waa1, 1940)]. 

0·16. . .......... . .......... . 0·7. 

l<'rom these figun'~ a n~latiYely low toxieity of Senecio lmpleuroides is 
to he expec-ted, s incl' t l1 e pbnt eoutains much les~ alkaloid than either of 
1ht' othl'r t"·u ,;pecie,; and eonta i11 s moreover, a comparatiYelv small amount 
of retron;ine, 11·hicl1 hns been shown to lw· iht' more toxic of these two 
albloicls (cle \Yanl , 1940). 

ExTilACTIO.\" OF TilE ALK.~LOIDS. 

The method,; of extraction applied 11·c· rr t•"sentially tll<' sanw as thosp 
li"Ptl h:'· p.1·eyious 11·m·kers. 

JL e l"lwd jol' H etrot:;ine . 

.Fom· KilogTan1,;; of i he dried, grountl plant were extradetl for some days 
11·i.th 9() per l'ent. al<:ohol iu a ('Opper extractor of the i-ioxhlet type. TJH' 
l'Xintd W<l~-' fn.rme<l down to rPmove f!lcohol , he;ded with 10 gn1ms of citri(· 
:1!;id in aqurous solutim1 mvl tlw mixture (al10ut ] litre) aUowed to stand 
foJ some (lays " ·ith OC'('asioual shu king. .Uler filtering-, the filtrate and 
" ·ashing-s (about 1 ·5 lihes) were exhadPd '"it h 2·5 litres of ether in three 
pmtions and then with 2 litre;; of chlorofonn in six portions; this process 
l'Ptl!lered the ,;olution frre from ether nnd ('hloroform-soluble impurities (oil, 
c-olo1.ring matter, etr .). 

The 'solution was now rendered alkaline with ammonia and extracted with 
r·hloroform till no further alkaloid \Yas extracted. EYaporation of the solvent 
g:tYe 6 · 25 gnm;; ( = 0 ·156 per eent. ) of crude retrorsine. · 
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l\ o isatidiue ~;ould be- obtaiuell hum the aqueous residue. As thi::; 
alkaloid is relativel:v unstable, it is concluded that the long boiling of the 
alcolwli<: extract iu the coppel' vessel resulted in its breakdown. 

J/ etl10d for I sa.tid iu ~'. 
One Kilogram of the tlrieu g'l'unnd plant was exhacteu with cold 9(j 

per cent. alcohol in a glass percolator, until only faint alkaloid tests wert> 
given by the percolate (5 to 10 <lays). The percolate was treated as in the 
method for retrorsine, of which 0 · 035 per cent. was obtained. 

'l'he aqueous resiuue was evaporated by fanning (de Waal, 1939), when 
isatidine crystalli~ed out. In two experiments, re::>pectively 6 · 05 and G · :1 
grams ( = 0 · 6 pt>r cPnt.) of crude- isatidine " ·ere obtained. With due aJlowanl'e 
fm the isatidine ,;till remaining in aqueous solntion, the quantity of isati<lin e 
PXirartahle from tht> plant hy cold alcoJJOl percolation is (J · 7 per cent. 

Pru1 FIC.\TIOX .\XD InEXTTFICATIO~ OF TilE ALT\ .u.o1ns. 

J:etrorsin e . 
Purifica.tion.-'l'he Cl'ude solid was wa::;hed \YitlJ acetone and reny::;tallised 

hom akohol-water (Barger et a.l., Hl35). 
Mefti11_g Point.- The purified material had a correcte<l melting point of 

~17-219° C., all<l gave no tlepression of melting point on admixtun·· with 
retrorsine from ,\pnerio rettorsus. 

_4ppearance, Cr.lf.da.lline Fonn, Suluuilities.-These properties were 
fouwl to be i<lenti.cal with the conesponding- properties of 1·etrorsine from 
Seuel'io retrors?.ne . 

.\ficro-Analysis. Carbon, 
Per Cent. 

Found 1 61·i)8, 61·4~ 
Ca1cui~t~ci · [~,: ·c,·;H:·,; ·o;N-.·. ·. ·.:::: 61· 55 

Hydrogen. 
Per Cent. 

7 ·06, 7 ·12 
7·12 

---'----

Nitrou-en, 
Per (}ent. 

4·13, +· 20 
3·99 

.\[olccular 
Weight. 

358, 348 
351 

Xitmte.-Prepare<l from 1 gram of the alkaloid hy dissolving in water, 
adding the theoretical qnantity of clecinormal nitric acid and fanning to 
dryness. Crystall ised from al<:ohol-ether (Barger Pt al, 1935). The- produd 
melted from ll0° C. Loss o£ weight on drying at 95° C. in vacuum, 6·4, 
G·6 per cent., <'alculated for C, "H2506N.HN03 .~C,H50H, 5·::1 per cent. 

'l'here is thus no <loubt that the chloroform-soluble alkaloid of Senecio 
/m,pleuroid es is iden tie a 1 with retrorsine from Senecio 1·etrm·sus. 

i satidinl'. 

Purificat-iun.- 'l'he <·rude alkaloid was 'vashed with a little cold \Yater 
and recrystallised first from alcohol and then from water. 

Melting Point. - The purified material U<nkened at about 100° C. , 
melted to a yflllow liquid at 137 ·5° C. and decomposed to dark red liquirl 
at 144-146° C. (all temperatures conected). There was no rlepression of the 
melting 'or decomposition points on admixture with isatidine from SenPc1:o 
i.sa tide11 s. 
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A.ppea.rance, C1·ystalline Form , Solubdities.-These properties were 
identical with the corresponding properties of isatidine from Senecio isatidetts. 

Micro-Analysis. 

Found . . . .. . . .. . . .... . ......... . ..... . .... . .. . 
Calculated for C18 H 25 O,:N 2R,O .... . . . .. .. ... . . . 

Carbon, 
Per Cent. 

53·75. 53·91 I 
53·60 

Hydrogen, 
Per Cent. 

7·07, 6·87 
7·20 

Nitrogen, 
Per Cent. 

3 · ll , 3·18 
3·47 

l.>icmte.--Prepared from alcoholic solutions, the picrate h ad no melting 
poi nt, but de<·ompoHecl gradunlly from about 168° C . :Yiino-anal~rsis gave : -

Micro-Analysis. Carbon, 
Per Cent. 

48·20. 48 ·20 I 
48 · 33 

Hydrogen, 
Per Cent. 

4·73, 4·49 
4·70 

Nitrogen, 
Per Cent. 

10 · 1, 10·1 
9·40 

The chloroform-insoluble alkaloid of Senecio lmplew·oiAes Is thus 
icle11 tic:al with isatidine from Senecio isatide11s. 

St:MMARY. 

1. Senecio bwpleuroides contains the same two alkaloids as Senecio 
ret'l'orsus ancl Senecio isat1:deus, vil'l. retrorsine aucl isatidine . 

2. The q uantitieH of these alkaloids extractable from the dried plant, 
collected iu the post-seeding stage, are : retrorsine, 0 · 16 pe1· cent . ; isatidine, 
0 · 7 per cent. 

3 . The plant is of low toxicity compared with Sen ec-io 1·etronus and 
1·.wtidetts. A uegative result was obtained in a physiological test . 
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