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fhe Alkaloids of Senecio paucicalyculatus Platt. 

By 'L'. 1'. I'H l~'l'OlUUS, DiYision of Chemical Servi<·e::;, Pretoria. 

:ieneci.o puuci.c((lyc u latu .~, (National Herbarium No. 2724G) whielt is 
synoi1yruous wi t h S. launayaejoli11S 0. Hoftm., is one of the le~s common 
~pecies of the L)mtcifolii gruup. It occurs only in some parts of :\ atal , in 
the Estcourt region nn<luear Pietermaritzburg. D uring t he flowering periorl 
t ht:> pLmt is USl tally from tweh-e to eighteen im·hes high. It has a single, 
erect , leafle ,;;; RiP nl 11·ith onh a fe,1· leaves at the base. U11til floweri n g-. 
( lwrefore, tlll're is not muf'b. <hnger of animal;; being p oi soned hy it, and 
IW ca,.:r of poisoni11g- from S. J!(l7fl'ic((lyc?datus haR Ro far heen reported. 

Senecio JHrucica l !JC7!la tus l 'latt. 

The mn teria I used for this in ye,.; tigation was collected at ( 'e<la r a near 
Pidermal'i tzburg, where a ;;mall pa tch " ·as founrl growing in a Y]t>i. On 
e~c·r·ount of drought most of the plants did not fio,Yer during- the 19-U sea~on, 
;.o that only a small aJnount of flowering plants could bt> f'ollected during 
:'\ lll·mn ber. The rest of the mah•ria l used was collecte<l <luri ng Fehruar~­
aud March , and <·onsistecl of plants wh ich <lid not fl.owe1· at all. P lant" were 
dug up, root aml all, dried and ground. The 1·oot muterial made up only 
a relatively small percentage of the total. 
- - --- -------------------

R ecei,·ed for publication on 3rd June, 1946.- Epitor. 
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TilE AI.I\ALOlD!:i OF SE~ECJ.O l'AuCIC.I LYCU"A'lT S PLATT. 

Three alkaloids haYe been isolated from S . pa·uclca l.iJcdatus, Yiz . 
J·ctrorsme and isat~dinc, both in considerable quantities, nn d a Yery small 
amount of a ne.·c alkaloid, probably C1 8 H 2 7 0 8 N, which melts at 184° C. 
The amount of isatidine seem t> to cl e<.:rease con siderably wit h t h e age of the 
plan t, IYhibt the amount {Jf utrorsl7w incTrases. \Yhe1·eas the eady fio,vering 
plant;;, IY.hich were collected in November, eontained over 2·5 per cent. 
crude ·isa.tid·ine and 1· 0 per cent. crude ret ru tsine in the leaves and roots, 
thos•.e collected during February yirlded ·only a small amount of isatichne 
and 2·3 per cent. J·ctTorsinP. 

H ett01·s int; an d ·isatid inc '"ere iden t ifie<l bY L:Olll pm·i,;on of tlu• ir ]HOpei-tie,; 
with those of auth entic ,;per·imens of the rPsp PdiYe albloi<l s i,;olatrcl fro m 
S. i:;atidens fl ll<l S. 1·et1·rn:;u :; . 

'l'he propertie::; of the t hinl alkal-oid, tm wl1ich the name " jJa·uc ica(inc " 
;,; :mggested , are still being investigated. lt m ay, hoiH'H'I', he mentione<l 
rltat it show,; muc·h similarity with isatidine. 

It i" 1·en soluble in ('old water and in,;oluble in chloroforlll. In<.:rease<l 
,;olubility in· \Yater '"ii h i IJere<:serl number of OR-groups, \ l"<:lS also notice<l 
iu isatirli11e, C' ,8 H 2 ,,0,K and Sf'CII-'1'1/iine , C,8H 2 ,l),N . 

.1/etlwd of Isola tion. 

T he method u:>ed for the e.stradiou of tl1e dn· malerial \Yas the saille 
a::: t he m et hod :ilrea (ly describe<l prPYiously (H . ·L. de \Vaal :m<l 'f. P. 
l'retoriu~, J 9-±1) fm tl1e extraction of :::ienccio alkaloid f;. 

The aqueous extract is fil tered au d the fi]hute, ufter shaking with dhe1·, 
cou('entratecl on a wnterbuth muler r<:><lucerl pre,;sure flnd filtered aga in . Aftl'l' 
ulkalini fi catioJJ \Yith 20 per re nt . :1 mmonia the alkaloid~ crystallise oui. 
Thi,; crop of nydalliu e alkalui<l i~; filtere<l off and the mothN liquor lrft 
to sta.ncl fo r further nystallisation. 

"\Vhen isatid·inc predominates, the alkaloids are he::;t separated by treatiHg­
t he Cl'ude mixture -iYith r,hloroform, followed bv hot ethy l acetate. Th r 
chloroform fraction contain s retTonin!>, the et)ly l acetate fmdio11 mainh· 
pau.cicalin e, whilst isatirline remains unrli ssohed. ··The follo"·i ng metho<l 
g-iYe .~ go()(l r<:>fmlb; wherP th<:> y ield of isatirli11 e is smalL 

Thr total 1·esirlue i::; crystalli;;ecl from absol ute :1lcol10l an(l the fin;t 
nop of <'r:ystals, which is chiefly a mixture of 1·ctronine a nd JiO u c icu lin e , 
is filiererl otf. On evapmation of the m other liquor mostly isotidine i fl 
obtai11ed. Thi,; i s further purifie<l hy trr:1hnen t '"i th hot rthd ;l('ehdr 
nnd 1·ecrysta lli :>a t ion from alr-ohnl ·or '"nter. 

The crysta lline mixh.u-e from the ab;;olute alcohol i~ <lit>::;ohed iu hot 
<>thy! acetate. 'L'h e first crystallisation yields alm ost pure 1·ch·vrsine . 011 
concentrat ion of the mot h er liquor ]Jaucicaline c·r:vstallises in very finr n eecllt'­
like crystals, togeth er with a little admixed r1't·ro1·s-i11e which C'an easily lw 
removed bv trefl tment with t'hloroforru . 

F;,vperim'e 11 to 7. 

400 g-m. coarsely ground plnnt material (from plants in early flowering­
stag~) was extracted with 1,500 C.(' . 96 per cen t . alcohol for approximately 
:Jo h om·s in a glass soxhlet . The alcohol was distilled off unrler r educed 
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p1·essuxe on a 11·atexbath, the aqueous solution diluteLl to 2 ,000 c .c ., aciclifi eLl 
11·ith cit ric <lcid and filtered aftex t wo Jays . The filtrate was shaken su c<.:es­
sively IYith ethex, concentrated u ndex reduced pressuxe on a waterbath to 
GOO <·.<.:. a1Hl filtered again. "\. mi:s:t nxe of n lkaloidfl crystallised out, and 
:mel this IYaS fiHered off and treated with ('hloroform. The chloroform 
insoluble residue W<l S treated wi th hot ethyl acetate and filte1·ed. The filtrate 
was evapoxated to <lryness at room temperature ~mel the resiclue dissolved 
in absolute alcohol. A small amount of pmtcicaline <.:r ystallised ou t. 

The fradiou insoh1hle in ethyl :1eetate was crystallisefl from eth anol. 
J)etPnninntiou of its chemi<·al propertie3 a11cl tl10se of its <leriYatives prm·ecl 
iL to ]:p iclt>ntil'nl with isutidine . 

The mother li<[UOI' 1ras exhausted 11·ith <·hlmofonu and the ehlorofonn 
,; baking.~ a<lri e<l t o tile chloxofonu-soluhle h:1dion of t he c r n<l e a kaloid which 
nysbllised hom i l1e aqueous sol ution . After evapox;l tioa of the ehloxofoxm 
tlw 1·esidue was nysiallise<l hom ah~olute a!l'ohol fpJloll· t>d h.v etlrvl nct>hlte , 
and identifie(] as retrmsilll' . 

2 Kg. of dry material from plaut~ cdlected d1.ning F eLru::uy-:NLnch 
was extradecl i11 the same 11·ay except t ll'.l t a sligh tly modified proce1l ure 
was u sed for t.hP separation of t he alkaloids . InHteacl of treatin g with 
<:hloroform, the crude mi:s:tm·e 11·;~,; di ;;sul ved in ethanol. The first crop of 
<·rystals wat> re<.:rystallised from ethyl acetate. The moth er-liquor r esiLlue 
l'onsiste<l of a mixture of retror:s ine anLl prmcicaline, which '"ere separatecl 
\l·ith <·hlorofmm. Tsatirhne \Yas ohtaine<l from the r esi<lue of the alcoholic 
moth•r liq110l'. 

A.llwfoida l r ielcl . 

(a) 400 gm. dry material ()·oung llLlll tR) yielded­

l.wh:d:inr' 10·5 gm. 
1·etrorsine 4 · 0 gm. 
JHWC?.ra hne tra ce . 

(lJ) 2,000 gw. ihy matPrird (olcl pl:mts) Yieldeo­

retrorsin e JG ·O gm. 
isatidine 2 · 0 g m . 
prill l'irahu P 0· 8 gm. 

('hemintl Fropwrties of P aucicaline . 

PrLitcic.aline crystallises from absolute alcohol i'n very fine needles, which 
melt with <lecompositiou at 184° n. 

It gives p1·ecipitates with the reagents of 'Vaguer , Dragendorff, 
~onnenschein and Mayer. 

It decolourises dilute KMn0.1 in 2} per f'ent. N a 2 C03 solution. 

Solubility . 
Pmw icaline is Yery soluble in cold water, acetic acid and dilute mineral 

<l<.:ids . It clissolvt>R readily in ethanol and m ethanol,. and is less soluhle 
in ethyl acetate. It is insoluble in chloroform, acetone and eth er . 
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'flTE ALI(ALOIDS OF iH:NECIO l'AUCJC.\ LYCULATUS PLATT . 

.If ir;·ro-unaly.s is. 

Found: (' = fil ·40%, H = I ·41 % , X = 3 ·25 % 
Calculated for : C, 8 H 2 ,0,N: C = 57·GO%, H=l-20 %, N = 3·10 % 

.\'o/,{' by I'HJj. 11. L. de Traal. 

This new 'ntter-solnble aLkaloid pauciwlinP appear,; to he identical 
with a new alkaloid isolated by Dr. J. S. C. Marai;; and the writer 
hom tht> \Yater-~oluble fraction of S . retrorsus (ex Inungi, Kokstad, East. 
l'1·oy.) during- au iliYestigation of its alknloids at Onrl.erstepoort in 1941. 
This ~lkaloicl '"''" n:nne<l lontye1·usi11e (ullpublish t•<1 ) mH1 waR separated £111<1 
isobterl in th e form of its nitrate, m.p. 245° . 

. lnalysis. 

0·555 lllg'lll: (i-249 lllg'lll . ('0 2 a!td 1·84;-1 m:.nn. H 2U 
;~·321 mgm: 0·211' ml. x2 at 22·h° C. aJl(1 ()2!)-f) llllll. H g-. 

Fotut<l: C 41·9-l- % ; H = 5 ·80 % ; X = G-18 % 
( 'nlt-. C,,,H2 ,0,X.UNU": C=48·21 % ; H = G·J5%; X ~ G-24% 
Calc-. ('"H2 -.0 8K .HKU3 : (' = 48·--14 %_;_ H ~ 0-81 %; K =G-21 % 

'l'he formula to r this ne" · ~dkaloid is more liJ, ely C, 8 H 2 ,o;x and it i ,, 
11 O\Y p1·oposed to in YPstig-<t te it,; p1·eseur-e in anotl1 er sell eC'io m em her of 
ihe P;nwifolii gToup, Yiz. S. i.wtidcus ;wi! to p,;t<~hli cdt ih; irlentit_Y <~n<1 
pro<lnc-ts of hy<lrol,vsi~. 

Sr:YIMARY . 

1. Senecio pa11 C1:calyculattts has been e.xaminerl for toxic alkaloids. 

2. Tlnee <llkaloids, viz . 1'CtrOI's ine, is a tid ine anr1 a ne\Y alka loi<1 , 
JW ucicaline, haYe been isolated. 

:)_ Pavcicali11e, probably C,.H 2 ,08 N, nlf'lts at 184° C. 

-!-. The 1· lati.YP amount;-; of 1'Ct1·m·sine and isatidt:ne seem to varY with 
the <tg'e {)f the pla11t. 
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