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South African Senecio Alkaloids. Part 5.­
Notes on Isatidine, Rosmarinine and Ptero­
phine, and on the Structure of their 
Necines and Necic Acids. 

By H . J_j. DE WAAL, Section. of Pharmacology and Toxicology, 
Onderstepoort. 

IN previous publieations of this series it was mentioned that besides 
retrorsine, isatidine was isolated from S. 1:sa.tideus and S. retrorsus 
(Part I, 1939). Subsequently the isolation of senecionine, retrorsine 
and a new alkaloid pterophine (01 8H 2B05N) from the " bread­
poisoning " variety S. ilicijoli11s was recorded as well as a new 
alkaloid rosmarinine 0, 8H 2 7 0 6N from S . rosmarinifolius (Part 
III, 1940). Finally the author with Tiedt (1940) described the 
isolation of platyphylline from S. adnatus. Previous to the isolation 
of pterophine from S. ilicijolius Thunb. the writer isolated this 
alkaloid from another member of the same Rigidi-group (Flora 
Capensis, 1894) viz., Senecio pterophorus D.O. ; hence the name ptero­
phine for this new alkaloid. Recently another new Senecio alkaloid, 
viz., graminifoline, probably G, .H,3 0 5N, was isolated besides retror­
sine, from S. ,q1'a1ninijolitu Jacq. 

As far as can he ascertained from the literature Table 1 gives 
a complete list of the well-defined Senecio alkaloids isolated hy the 
various workers in this field of research. · 

Toxrc ALI{ALOrns. 

From preliminary toxicologic;:tl experiments it appears that 
rosmarinine is not markedly physiol~gically active (rats) and as S. 
1'0Smarinijolius contains this one alkaloid only, the toxicity of this 
plant may meanwhile be considered doubtful. No experimental 
evidence. is as yet available on the toxicity of platyphylline and 
graminifoline. The other alkaloids isolated from South African 
species of Senecio, viz., pterophine, senecionine, isatidine and 
reti·orsine are all very toxic. Fatal results have occurred from liver­
cirrhosis in all cases where these alkaloids have been injected sub­
cutaneously into rats and in addition where isatidine and retrorsine 
have been dosed to horses by the stomach tube. 
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SOUTH' AFRICAN SENECIO ALKALOIDS. 

TADLE 1. 

Constants of !mown Senecio Alkaloids. 

NITRATES. 

Alk a1oid. F ormula. l\IP oc. Spec. Rot.0 

MP°C. 

-
ine . . .. . . . . .. . . c,.H •• o.K 217- B* - 79·2 (EtOH) -
ine .. .... . . • ... C18H 230 6N 178* - -
oline ... .. . . . .. C18H 230 5N 236* - -
ne ..... .. ..... C18H230 6N 226- ';* - 88 ·5 (CHCI3 ) 208''' 
y lline .... . .... c,.n •• o,l': 217- 8 -128 ·0 (CHC1 3 ) -
in~ .. .. .... . .. C1aH.50 51'! 237* - 56 ·0 (CHCI3 ) 218* 
e ... ... .. .... C18H 250 5N 169 - 26 ·9 (CHC13 ) 204 
.... .. . . . . . .. c ,. H •• o.r: 217 -109·6 (CHC13 ) 215 
mine . .. . . . ... c,. H250,N 171- 2* + 4·3 (F.tOH) -
lline ... . .. .. . . c,. H,,o.r 129* - 56 ·0 (CHC10 ) -
... .. .. . .. c ,. H230 6N 196* - -
e .... . .. . . . . . C18H 250 6E 216- ';* - 18 (F.tO£ ) 145* 

··· ··· . C18H 250 6N 223- J * - 46 ·3 (CHC1J 234 ... . . . . 
1ine .. . . . . . . . . C18H 270 6N 209* - 120 ·0 (CHC13 ) 218* 

··· ··· · ... . . . . C18H250 7N 138--145* - 8·25 (H~) 130* 

····· .. . .. . . C18H 2508N 146* - -
ine .. . . .... C18H270 8N 194- 5 + 28·8 (EtOII) 240 

I. Longilob 
2. Spartioirl 
3. Graminif 
4. Pterophi 
5. Senel'iph 
6. Senecion 
7. Squalirl in 
8. Jacodine 
9. Integerri 

10. P1a typhy 
11. Ridelline 
12. Retrorsin 
13. Jaco' ·ine 
14. Rosmarir 
15. Isatidine 
16. Jaconine 
17. Sent·cifol 
18. Mikanioi dinn .. . . .. . .. C21H •• o.N Amorph - -

*All melting-points corrected (Koller micromeltingpoint apparatus). 

I, 2, 5, 6, 9, ll, 12, 13, 18: Manske (1931, 1939). 
3, 4, 6, 10, 1~, 14, 15: de Waal (1939, 1940 and this paper). 
5, 10 : Orechoff and Konowalowa (1935, 1936). 
6, 7, 8, 15, 16: Barger and Blackie (1936, 1937). 
17 : Watt (1909). 

THE NEciNES AND NEcic Acms. 

I Spec. Rot.0 

(H20). 

-
-
-

-69·9 
-

-34 ·2 
- 8·65 
-77·4 

-
-
-

- 36 ·1 
- 28 ·6 
- 93 ·75 
-23·0 

-
-15·48 

-

The following equations have been established for the hydrolysis 
o£ most of the above alkaloids as far as their hydrolytic products 
have been isolated and identified by the various workers:-

1. C,.H2 3 0 5N +2H2 0(KOH) = C.H,.0 2N + C,0H 140 5 

longilobine l'etronecine longinecic acid 

2. C,.H230 5N + 2H20(KOH) = t).H13U,N + C,0H, ,Ob. 
seneciphylline retronecine seneciphyllic acid 

3. C1 8H230 5N +H20(KOH)~C.H1302N +C1oH,.06 • 

pterophine retronecine Pterophenecic lactone 

4. C,8H2~0.N + H 20(KOH) = C8H 1a02N + C,oHuO 4 • 

senecionine retronecine senecic acid 

5 . . ClsH2 s0 sN + 2H20(KOR) = C8H 1a02N + C,oH, 60s. 
integerrimine retronecine integerrinecic acid 

G. C,.H270 5N + H 2 0(KOH) = C.H150 2N + C, 0 H 1. 0 4 • 

platyphylline platynecine platynecic acid 
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H. L. DE WAAL. 

7. C,.H250 6N + 2H20(N aOH) = C.H,.Ot2N + C,oH,eOe. 
jacobine retronecme jaconecic acid 

S. _· c •• H •• OeN +2H20(KOH)=CsHI30.N +C,oH, 6 0 5 • 

retrorsine retronecine retronecic acid 

9. C,.H270"N + H.O(Ba02 H2) = C.H,.03N + C10H, 4 0 4 • 

rosmarinine rosmarinecine senecic acid 

10. (a) C,sH270 6N +2H20 (Ba02 H 2 ) = C8H 130 3N + C, 0II, 60 6 • 

isatidine isatinecine isutinecic acid 
(b) c,.H.706N +2H20(KOH) =C.rr,.o.N + C,oHI60G. 

isatidine isatinecine dewulinic acid 

11. C2,H2uOsN • + H.O(KOH) = C.H,s02N + C,aH, 60 5 • 

mikunioidine mikunecine mikanecic acid. 

In Table 2 some of the best-kno~n properties of tl1e five 
" necine " bases and in Table 3 of the ten " necic " acids are 
tabulated. 

TADLE 2. 

Constan,ts of the Bases (All.·nnolamines). 

Con. Corr. 
Name. Formnla. Form. l\LP.°C. 

Spec. Rot.<· M.P.°C. 
: Picrate). 

I 

I 
Retronecine( 1 ) ••••. . .•• •• C8H,.o.N Cr_vst ...... 121 + 50 (EtOH) 142 
Platynecine(l) ....... .. . . c.H,.o,N Cryst ... . .. 149 - 56·8 (CHCI 3 ) 189 
Mikane<'ine( 2 ) ••••••.• ' .. C8H 150 2N Oil ..•.... . - - 186 
Isatinecine( I) ..••... . .. . C'8H, 30 3N Cryst ...... 

I 
215 + 22·5 (H20) 147 

Rosmarinecine(1 ) ....•.... CsHis03N Oil. ...... . - - 175 

TADI.E 3. 

Con.~fants of the "Necic" Arids. 

Name. Formula . M.P.°C. 
(Corr.) . Spec. Rot.0 

..,.------ -
Senecic(1 ) • • ••••.•.... . • . •.........•.. 

PlatyneciP(1 ) identical with senecic acid. 
Longiueci<'( 2 ) •• •• •••• • •••••••••••• • ••••• 

Seneciphyllic(2) ••••.. . ...•.....•.....• . 

Integeninecic(2) ••••.. •• •••• • . •• • •• . 

Pterophnecic(1 ) • • ••......•. . . . 

Retronecic(1 ) ••... . ...... .. 

J1!conecic( 8 ) •••••• . ..... ••• . . . 

Isatinecic(1 ) .. ... . . ...... . 

ilewalinic( ') ............ . . 
Mikanecic( 2 ) .... . ......... . . 

156 

126-9 
140-1 
151 
166 ·5 
179·18( 
181 

{uncorr.) 
148·5 
181 
240 

( 1 ) Constants by de Waal (1939, 1940 ami this paper). 
( 2 ) Constants by Manske (1931, 1936, 1939). 
( 8 ) Construtts by Barger and Blackie (1937). 

li)l 

+ 41·8 (EtOH) 
+ 45 ·0 (CHC13 ) 

± 0 

- 17·7 (H20) 
-ll·36 (EtOH) 
+ 31·7 (H20) 

+ 88·2 (H20) 
+ 56 ·0 (H20) 



SOUTH Al'lHCAN SEJ'>ECIO ALI\AUHDS. 

STlWCTlJllE OF THE BASES. 

Menschiko:ff (1932) isolated from a Borraginaceae species, 
Heliotropium lasiocm·pum, an alkaloid heliotrine (C, 6H270~) which 
can. be hydrolized to a base heliotridine (C8H 130 2N) and heliotnmc 
acid (C8H 160 4 ). From heliotridine Menschiko:ff prepared the 
saturated desoxygenated base heliotridane (C8H, 5 N, 1933, 1935). 
Hofmann degradations of the latter by the same author, followed by 
catalytic hydrogenation, led to the isolation, at the second stage of the 
degradation process of 6-dimethlylamino-y-methylheptane (Formula 
I, cited by Henry, 1939j . He then proposed the methylpyrollizidine 
structure for heliotridane (II). '!.'he correctness of this formula was 
confirmed by the synthesis from 2-sec.-butyl-pyrrolidine (III) of 
methyl-pyrrollizidine (II), which was found to be identical with 
dl-heliotridane prepared from the basic fission product of the alkaloid 
heliotrine (1937, cited from Henry, 1939). 

H H H H H H 
HC·G-G-CH HC·C-C-CH H 3C·C-c-CH2 

3 j I I 2 

3 

I I I 
2 

r I .1 
H2 HN CH2 H2C N CH2 H2C N CH2 

\V yy \ (CH 3 ) 2 j 
CH3 C CH 3 H3C 

H~ H2 H2 
l. ,.. Ill. II. I. 

(C8H 17N) (C8H15N) 

Formula I can also be written : 

a fJ y tl. 
H C · CH · CH · CH · CH · CH · CH 3 2r 

1 
2 2 a 

CH3 N(CH3 ) 2 

Le. 6 - dimethylamino- y - methylheptane . 

From another alkaloid trichodesmine (from · TPichodesma 
·incanum, also a Borraginaceae species) Menschiko:ff obtained upon 
its hydrolysis the well-known Senecio base retronecine (1935), which 
is isomeric but not identical with heliotridine. Retronecine, which 
has one olefenic double bond and two hydroxyl groups, can be 
reduced similarly to heliotrine to the oxygen free base heliotridane 
(see Henry, 1939). The latter was finally also prepared by Orecho:ff 
and Konowalowa (1936), of the same Institute from platynecine. 
Provided the two saturated senecio bases rosmarinecine and mikane­
c~ne can also be reduced to heliotridane then four of the Senecio 
bases will have the same underlying pyrrolizidine structure. The 
fifth base, isatinecine however raflically differs in its properties from 
those of the other four Senecio bases and must, therefore have a 
different structure. 
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H. L. DE WAAL. 

STRUCTURE oF IsATINECINE. 

In the second paper of this series (1940) the author recorded the 
ready consumption of four molecules of hydrogen by isatidine when 
this alkaloid was catalytically hydrogenated. The resulting reduced 
compound had the formula C, 8H 310sN and on hydrolysis yielded the 
base tetrahyru·o-isatinecine (C8H 170 3 N) which is also obtained when 
isatinecine is catalytically hydrogenated (see experimental part). 
In the light of recent investigations this phenomenon can now be 
explained as follows. In isatidine the base isatinecine, containing 
two ethylenic double bonds, is esterified with isatinecic acid which 
has one ethylenic double bond and one peroxygen atom. The latter 
acid is a peracid and has one peroxygen atom in one percarboxylic 
group (R. CO. 0. OH) and in addition it has one ordinary carboxylic 
group (R. CO. OH). When isatidine is, therefore, hydrogenated 
three molecules of hydrogen go to saturate two double bonds in the 
basic part of the molecule (isatinecine) and one double bond in the 
acidic p:ht of the molecule (isatinecic acid). 

(1) C18H 250 7N +4H2 C18Ha,06N +H2 0. 
- -+-

isatidine -0 Hexahydro-desoxy-isatidine. 

(2) C18H 250 7N + 2H.O = C.H,,.02 N + C,0H,.O •. 
isatidine isatinecine isatinecic acid. 

(3) C,.H310.N +H20~C.H,70aN. . 
hexahydro-desoxy- tetrahydro-i~a tine cine. 

isatidine 

( 4) C.H,3 0 3N + 2H2 = C8H 170 3N. 
isatinecine tetrahydro-isatinecine. 

This result together with the previous structural results obtained 
for isatinecine (Part II, 1940) may now be summarized as follows:-

(1) 
(2) 

(3) 

(4) 

Isatinecine has two olefenic double bonds. 

Isatinecine has no C-CH3 group. 

Isatinecine has no N-CH3 group. 

Neither isatinecine nor isatidine yields a methiodide deri­
vative with methyliodide and has, therefore not a tertiary 
N -atom (contradictory to the other known senecio 
alkaloids). 

(5) Both isatidine and isatinecine give positive tests for a 
pyrr9le nucleus (a property similar to that possessed by all 
the other known senecio alkaloids). · · 

These results prove beyond any doubt"that the methylpyrrolizi-· 
dine or pyrrolizidine structure is not present in isatinecine . . Due to 
the absence of a tertiary N-atom in" the molecule and the presence 
of a pyrrole ring and two ·olefenic double bonds the only explanation' 
is, that the bicyclic ring system has · been opened at the point • of 
intersection where 'the N -atom is · situated to form a monocyclic 
pyrrole-rih.g~trudure. · Such an arrangement will provide for the 
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SOUTH AFRICAN SENECIO ALKALOIDS . 

introduction of the necessary amount of hydrogen atoms in the 
molecule and the presence of a secondary amino-group. A proposed 
structure as basis for isatinecine may thus be formulated as follows:-

H H 

H,C=~·-1 r 
H\ HNVCH 

CH3 H 2 

N:. 

'fhus far we have been unable to determine the number of 
hydroxyl-groups in isatinecine. ·Retronecine and plutynecine are 
dihydroxy-bases and if we assume that isatinecine has three hydroxyl­
groups, then such three oxygen atoms can readily be introduced into 
the above formula. Such a hypothetical structure for isatinecine may 
explain why some of the properties exhibited by this base differ so 
radically from those shown by the other four senecio bases. lsatine­
cine, as well as its parent alkaloid isatidine, is readily soluble in 
water and insoluble in chloroform. Whereas all the other senecio 
alkaloids thus far isolat,ed can be extracted from an alkaline solution 
with chloroform, isatidine remains dissolved in the aqueous alkaline 
solution. 

Work is being continued on the structure of isatinecine with a 
view to the final elucidation of its structure. 

THE PEROXIDE NATURE OF lSATIDINE. 

Another very remarkable difference in the properties of isatidine 
as compared with those of the other known senecio alkaloids is the 
presence of one peroxygen atom in the molecule which, as already 
stated, is easily removed upon the catalytic hydrogenation of 
isatidine. 

C, 8H 250 7N +4H2~C18H.10"N (see Part II, 1940). 
-=o 

This peroxygen atom is present in isatinecic acid as a free per­
carboxylic grouping (R. CO. 0. OH). This peracid immediately 
liberates iodine from potassium iodide solution . eyen in the presence 
of sodium carbonate. The acid slowly decomposes in air and readily 
forms a monolactone when isatidine is hydrolyzed under an excess. of 
heat. In isatinecic monolactonic mono-carboxylic acid the per­
carboxylic group has lactonized and iodine is only liberated from 
acidified KI solution. The same applies to the alkaloid isatidine in 
which both the percarboxylic and ordinary carboxylic group must 
therefore be esterified apparently with two hydroxylgroups of the 
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ba,;e, i;;aiinecin e . ~When i~atidin P i~ h,·,!roln:c·d ,,~it h ;licolwlic 1\.0]1 , 
a migration of the perox.~·gen alo 11t . <lj>p :-{rentl .Y (ak Ps pl<J<'e, since 
cle11·alin ic acid t hus obta in ed is an onlinan· rlic;~rhoxylic acirl. 

J DEYI'JTY 0 1; PI. .\T:lSEC I C ~\S I I SEXJ::( ' I( ' A('JII. 

Or<>dwff (HJ:1.)) isolatPd from,'.'. ploty;d,yflus t he <ilkalo id platy­
phyllill<' "~ hich cnn he hydro lyzed into pLlty n<'<·ine and pla ty neri<· 
<J('irl (< '",JI,,O,). The H utlwr antl Tiedt (J !J-f() ) isobtt>d from 8. 
urlnof11s the• ,;aniP alkaloid plalyph~~ JJinP nncl from thi ~ ;~bo pn•pared 
thr s<J lll P lwse plat:vner·ine :-~ud the sam e arid plnlynecic acid. In this 
papPr il1 e results of thP hyrlrolysi s of ro~II J< lrininP ( isoL!tPd from 
S. I'OSIIIIII'tlltjollus, P;~d Ill , 19-1-0) :ll'P reconlt·rl. 'l'ht• hydroly,;is of 
rosnwrininP .viclds <I n e 11· base rosnw.rin eciu e ((' 8 Jl, ,,03 l'\) and an 
ar·id, ( ' 11,11 , ,0, idt>nticnl IYith pLlty nt><·ic acid , oh t <~illP<l ho111 phty­
p h .1· jjj IH' a lJ01·p ( PX /'.. arJ llllfiiS). 

Jhrg·n ;~nd Bl;w];ir· ( l!10G) <I ll!! :-~gain }Ian;:;!;,. ( ID:l!J) h.\drolyzP<l 
pure ~1'11!' <-i o 11 in,. <Ill d i w Ld eel trow this ctl kal oi d t h P h<1 ~P rdronecint• 
:1nd HJI acid, st> rH•cic :wid, 0, 0 I{,.O,. A comp:1ri~m. of the rnope rti<'s 
of pbi .v rl eci c <H,id <Jill} senef'il' nr·irl ns found hy il1P~f' inrl eper11l e nl 
;~u t h o r ;-; arf' <1~ fo llmYR: -

],'ormnla . ...... . . .. . 
:\f. I'. oc ....... . 
i'lpce. Hot .... ...... . 

C- CH:3 .•...••••••.•. 

-COOH ........... . 
Lactone .. .. . ..... . . 
- Off .... ... . . . . . . . 

::-lenecie Acid. 
( na,·ger and .Biae kie, 

:lfnn• ke ). 

-+ .J.l · !J (EtOif ) 

:; 
I 
I 

\"il 

Plittvneci(' Acid. 
(Orec hofl ). 

c,.H ,.o. 
154- 5 (benzol) 

+ 3i ·9 (EtOH ) 

* M.P. c0rrected. 

l'l>ttvnecic A<"irl . 
(de \\'aal ). 

c,.H,.o. 
1;:)6* (benzol ). 
!.')G* (water) 
+ 41 ·8 (EtOH) 
I 4!\·0 (CHCI,) 

I 
I 

\"il 

Ur. ~lans l«· ll':ls kind enoul!h to furnish t h e author ,,-i th a ~per · in1 en of 
S<' ll<'Cil' ;wid. ll'hi<·h upon re<;ry~tallizatioli fron1 (o) 11·a t<•r and (/J) be nzol gan· 
no melting po int d<>p re" ions 11·lwn 111 i x<•d " . i th pu r <• s pPci nl<'ns of pla t.l' lll'C i<· 
a eid pn·pa rt•d f rom pia t-·phy ll i JH' o1· rosill<l ri nine :1 nd c ryst;J II iz<•d from Pitlwr 
~~~, lt<>r or benzol. The acid is not ohb i1H'd pure 11~IH•n erystnllized· f rom eth e r. 

' l' h <· idPn t ity of S<' ll<'<· i<· and pla ty llt•<·ic acid " ·as fu rthe r esbhlishPd by 
t hp <·ataldi<· hydrogf'uation of platy ll<'<· ic a<·id (a ut hor's s pec ime n ) . The 
c·o ns umption of hydrogt'll immediatPI~· stopped 11·lw u onf' molecule of hydrogen 
had het• n <"onsumed and th .. i,.;o lat ('(l prod uct ii<>d all the prorwrti es of dihydro­
sellPcic acid ( BaJ g <·r ;1nd Blacki<•. 19:36) . As the la tter authors admit thaL 
t lwi r hydro~~s< • nee il' a<:id II' H > illlpu rf' (niic ro-hydrogPnation) ] ·!5 g n1. of purP 
dih.nlro-scnecic acid. "~!Ji ch was found to melt at 120° C .. ,,-a s pre pare d. 

\Ve Huggcst that the nanw " p la t~~neci<· ,. neid s hould not h e u sed in future 
but se ll fl'l l' ac id. a .; the latt<•r wa s obtained pn"Yions to "plnt~·nrcic '' ncid 
by tht> hydrolys is of sen ccioni ne .l Ore\' hoff described his a c id a s a mono­
hydroxylllnnoc;:r·boxylie acid o f whi e h t hP function of t he• fo11rth ox~·gpn at0111 
ll'as not knOII'll. This should lw !'OIT('Cted to a monolndonic-mono(·flrhoxYiie acid 
fo1· senPl'i!' ncid. of " · loich the f11nct ion of :1l l the four oxygen ntoms are thPrefore 
kno\Yil . 
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SOCTII AF LUCAX S E.'<EC IO AJ.l\ AT.O LJ)S. 

E x rEHIME="iTAL PAin. 

R os mw·i nine . 

(1) R osmari ni ne (st·P P<lrt III , Hl-!0) Jead ih fornH•d a 
m l'thiodide when a ,;olution of t he alkaloirl in hot d~l o rofonn <l!ld 
1neth a uol was trea ted with a n pxcess of 111eth ,-1-iothd P. A,- th e rl'ad ion 
mixt ure cooled <lo\YJI <-lYst a ls of rosn1 :n-ill inP-II let hi odide " ·en · 
dep osi ted , whicl1 11·h en n •t·l:,,·sb llizecl from al Poh ol m elted at 251° C. 
( der·o 111 p ) . 

. I/ it ·ro-tl71(tl .'}s is :* 

0 · -1-50 m gm . : :) ·8:l() m gm. ( '()" <I IHJ 1· 1-l:!S lllg lll. 11 ,0. 

Calc. for C, 8 H 0 7 0 0 K. CIT,.}: C -l:G·07% ; H ~ G· JO'/{,. 
Found : (' 4(i · 02·:~ ; H ,-J · 92",',. 

(2) Ho:;m a rinine did uot form a pien 1te. 

n> Ho,.;m;ni n in c gaYe posi.ti l·e te,.;ts for <I p_nrole . 

(-1:) .)·:! gm . l{m;m a rinin e di ssoh .-d in i :!O m l. tl Pcinorm nl II( '] 
readih· t·Ollsumed 011e nwlPculP of huli <lg't' ll Uli l.\· upu11 cab iy• JI' 
hyd rog·en a ti on . 

Tht>ory f or 1 mol. 1-1 2 TJO lll.l. IT" <It ~ .' 1 ' .1' . 

l<'onntl - :~40 lll.l. B " <Jt. X .'l'.P . 

Hydrolys is of H.o smorinine. 

Ho:-nlwrinilJ C can be h y cll'oly zed 11·ith ei t her al,·olwlil' KOH or 
<Hili POll :-; hcn·iun1hnlmte hut t h e ln·<lrolvsi R 11·ith baJ·imnh_,·dJatce g·;lYt' 
!J~ttP I' r t'tiU Jt ::;. . . . 

S g- m . H o.-;mnrinin e ,; n~. pP nrl t •d in J :j() ml. of \Yate r \l'<.li'i r eflu xecl 
for + h om·~ \Yith {i- rJ gin . lJariumb_nlnlte (BaO"Il.,·S li}J) . 'l'h<· 
fi ltrnte was u eutrali;~,e<l ag-ainst pht> nolpht hale in with Ff))O, (l: +H "O) , 
t h e Ba80, l'Pntrifug-erl oft and the dt>ar supen~<l tant liquid PY;rporatecl 
to dryn ess on a \Yate rbath . 

(o ) l sol11tio n of th e Base, H osnlrlri nen :n e. 

'L'hc• dn 1·e;;i rlue \\'CI S e:x traderl tlnPe tinll'" 11· it h hot ethan ol whicl1 
removed tl~P hase All aHPmpb; t o isolate a c rystallin e b ase fnil ecl . 
Th e ba st•, hm,-e,·er, 1·<•arlil)· form ed a pin·ate. 'l'h t> a lcoholic solution 
,,·a s . therefm·P, <1gai11 f'Yapor;~ted to rhy ness anrl thP dry r es icl11e 
again Pxtrndecl \Yith warm ethanol. 'l'o tlw 11·ann fil1-n1t e a s Jight 
Pxc·esP. of a solution of pi<'rir ac irl in Pthauol \Ya s added. Y ellow 
nePill es immNlin tel .v sep:natPcl. A HPr the crystalliza tion had rom­
pletecl HlP l'ry;;tallill e 111n ss ,,·a s filte rerl off , clrierl a ncl rec·ry,;b llizt•d 
from a lc·ohol. Rosnwr inin e-pir.r ate nw lterl sh a rp])· at 17!)0 . 

~· .\li <" rn-analysPs hy Dr. 0 . G. Ba C'keher g , rniq•t·s ity . Johanneshnrg . 
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J/ icro-analysis: 

3·414 mgm.: rJ·:3UJ mkm. C0 2 an<l 1·360 mgm. Hfl. 
:·)·001 mgm.: 0·-t.!J1ml. K 2 at 23° C. and 620 mm. Hg. 

Cnl. for C' 8 H ,,0 3 X.C'"H":Y"0 7: 
(' -~ -U. 80~{,; If ..j. . • )()~{, ; N" = 13. 92'}{, . 

Fonnrl: 
C ~ 42·2D'}{,; H -1-·-tG '}{, ; X = B·4i'}{, . 

'l'he hee 1mse has, therefor<:> the formula C,H, ... 0 ,3N and rotdd h e 
reg-l'llernterl frmn the pin<de h ut " ·as again obtained only afi an oi ly 
sub hi lll"P. J t rlicl uot form a nitra te or a hychor·h lrnirle. 

(h) Isolation of SenPcic Acid. 

Afte1· tl1 e removal of the base \Yith ethanol the re<>idue \\·as 
rli,;wln·rl in a small YolmlJL' of \\· ate r, the :;olution nciclified with 
11)::)0, (J : .J. H"O) until it \\·a,; just ac·icl to rong-o-1·e<l, the BaNO , 
r·rntri.fug-ed off and the den1· supernntnnt e1·apo ratecl to rhynes,; on 
a 1ndPrhath. 

The rhy resirlue " ·as reprate rll_~· stinerl •vith rlry ether until 110 
more ~nhstnnre \\"<IS rli~solved. The combined ether extracts were 
al1o1Yerl to eYaporate nt room temperature iu :1n open rli;;h. The 
nyst.J 11 iHe 1·esicl uP can l1e recrYstallized either from ben wl or from 
".,;tpJ·, _~·iPlrling- prismaiil" n.n;t~tl s or finp Rilkish needles respedivel.'i· . 
Tlu-' llll'lting-point· i 11 either l"ase \\"US 1GG0 and the acid :is a mono­
l.adonil", lllOllOl"<lrhox.vli c :1cid ide ntieal 11·ith plat.\·nel"i<" al"id ohtainerl 
from pbt.Yph_~·llill e (Part IY, 19-±0) and C~ener·i<· .-cid supplied by 
Dr. l\Ian s ke ani! obtained from ;;enPcionin e (HJ:HJ). 

Jhr-ro-analJ;sis: 

0 ·(i0:2 mg-m.: 8·0f!O m gm. C0 2 and 2·292 mg·m. H"O. 
Cale. for C, 0H, ,,O,: C = 60·GOo/, ; H = 7·079{, . 

Found: (' = ()()·-tl '}{, ; TT - 1·02"{,. 

1/.IJdrogenofysis of Ros111arinin P. 

A ;.;oh1tion of ..j. gm. of w,;marinine in ()() nil. 0·.-~ X HCl W<\S 

hydrogenated in the presPnr·e of 100 lllg'lll. PtO" ns c:1 taly~t. After 
:! J, hours the hy<lmp:en r·oJlf>Uillption \\"< l~ r·ompldP<l ,,·ifh <lll 
.-hsorphon of l mol. of h_\"dmg·P n. 'l'hP hyrhor-ldoricle of dih.~"clro­
rosmarininP rlid not ervsi:Jllir-P. rlicl not form'' r·rystnlli u P nitrate anrl 
~imilar to msm:Jri.nin ~ rlicl not form a pin·ate. . . 

'f'hP aeid filtrate, aftpr thP hyrhoge n:Jti.on , \Yas, therefore, 
lll'Utnlli:-:Prl "·ith solirl Ha(OH)., ·SILO anrl 1 ·2 nwl. of this alkali 
arlrled in excPRR. After the Rolntion -harl been rpftuxecl for 4 hours 
the filhnte was .titraterl with IT)-)0, (1 : 4 H 2 0 ) until it 1n1s just acirl 
to phe111dphthaleiu. The HaSO., was l"entrifu~·r·'rl oft', tlu> supe mabn t 
deca nted aml e1·aporated o n a. \Yate rbath nnrl the dr)' r esidue extraeted 
\\·it h Pi hanol. Fr01n t h e !'thanol ,;olntion rosnlrTr!Ju·r·ine-!'icrule 11· :1~ 
p1·ep:1rerl and i solated as d<>sl"ribed aboYe. 'J'lw basic part of th e 
a llw loi.rl molecule, th erefore, remained unchau g-erl rluri ng- the hydro­
genntioJJ and rosmarinine i s, therefore, a saturai1·d Jl l'<·iue haRP. 
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Fro1n th e n•sidu<• :tfln t.ht> p:-;tr:Ictioii of t ht• bast> <lihl·<lro-St' Ill't·il' 
:H·id \\·as i,:oht' t•d fo llo1Ying- the pnH·t•ss dPs!' rih<'(: fnrthe~· :dHlYe a n<l 
\\·:ts fo111Hl to be id eutil'al 11i t. II til t' dihydrose net ·it· :wid obtained upon 
t il<• h~· ,lroge n:~ tioJ I of ;;e iH'!'il' :will . ln addition t-hP h.Ydrog·eJ ta tell 
al'id <·xl,ihited all the p ropl•rtit>s of llih;,·<lros<'ll<'l'il' acid <lPsnihe<l h,,­
H:trgPr :11Hl Hl:l!'kic ( HJ0G) . Tlw Ill .Jl. of th e pure :l('l<l (from d her) 
is 1211° :tntl not 10G0 (as reconle<l 1:,\' the aboYe author~ for t- he 
im pui<' <Il'ill ). 

l 
1 

· ; 

/ 

I 
Fig. 1.--S<•Jw<·i" :H· iu ( lwnzoi )X I -1. :\1.1' . l .)(p C . 

PtrJ·op711·ne. 

(o) '1'/u' lso lllf io!l j ru111 S. p t<· roplwrus ]).( '. 

This plan t. g-l'O\Yt> ahnndantl_,. iu thE' " ·hol e of the 'l'nm;;kei a n<l 
furt her " ·ps(· to East· Lonrlm1. 'I' liP ph11 ts use<l in this inYestigation 
1n•n• g-atht·l 't>tl llt'<ll' the Cenhtli LtH'a lion ( C 111iata tlistril't, 'J'ran skei ), 
i n tltt• pre- fiO\\" Cii no· <llld ao·ain ill Ill<· flo\\'('l'illO' sLI"'t'S ill (ktobl'l' 
<\!Ill ~o,·en!lw r , HJ0~), rPspe~tin·ly . ,., "' ' 

G·G Kg. of thP <lriPcl a11<l g- t·onnrl pLtlltinate ria] \Ya s filled into 
lineu bags . i ntro<htced i nto t he la rg·<' e:-;tmdnr (st>e Fig. :J) and 
extracted on t h<· Sox hl ett-prinl'iple \\·ilh !)(i p.!'. nkohol for :JlHlut 4 
<lays. 

'l'lw alt-ohol 11·as t h t>Jl cli,;tillecl off :tnd t l1 e last t ra l'es of :dl'ohol 
n·nw,·etl u nd Pr rP<l U!'Pt1 pn•ssun· Oil a st<'<unbath . 'l' hP rt'sid ue wa~ 
:11 ·i<l ifie<l " ·ith <I ll <II [II E'O US ,;olut-i on nf <'itric acid, shak t> n <lllcl t h<· 
prel'ipitate a ll o11·Pcl h> ,ettle <1o\YJI . Tlw filtra te was t hen thoroug·h 1;,· 
;; lwkt>u 11· ii It <'t ht•r , t he ether cli seanl<•<l nncl the rrsirlunl ether expPllPtl 
from tlw t·.l e:n n<'icl nH rate bv a ('Urrent of air. Ammolli11lll h\'(h:ltt' 
(,-, p.l'. solution ) \Ya l' th Pn ,;<lcl ecl nntil th e ,;olnh on 11·as pos;t in•ly 
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a lkalinP <IIH1 tl1<• :tlk:tline 'tduiioJt thoroughly nnd n"'peaied]_,. ~h<lken 
,,· itlt ("ltlomforllt. The ("hlmoform dissolved b1·o alli:;!loirls and an 
illi"P~tig-:dion of thP <mtlltolli<ll"al liquors p!OYetl t ilt• ah~t'llc·<· of an:1· 
("hloroforn1-i llwlui:Jt. ;~I kaloid ~. 

Tltf' ("hloroform solutio11 \Ya,; ''"'! ,;h eel 11·ith 11·a t er olll·e, aJHl 
alJo,n"'t1 to en1porate lwfon' n fmt at room teJupendun• , the t"r,\·,.;tallint> 
n·~idut• thit"'tl <llltl "·a~hetl ''"ith ("Old nr·etollt ' . The t·olourl ess 
n _,·,;talline l"Psithle (ahon( 1:2 g·m. ) \Ya K nysbtllized hom approxi­
lllatPl.v r>OO 11Ji . Pt h;~nol. TltP m.p. of tlw ny~hd,; 11" <1~ 11ot sharp 
(:!FJ-:2:2(1°). ft. ''" '!" <l 111ixiure of retrors iu e a1HI a "''''. :dl\<lloicl ptero­
phtlil' i 11 tilt· pmportion of approximatt>l.Y 1: 1(1 (cleiermillPcl h:-· till• 
pr<•par:1t-ion of thPir nitrateH, their sepa1<1tion folloll"etl by their 
w<•ight clPtenninaiion ~) . 

l•" ig . 2.--Sellt·t· il" a c· id ( 11·a te r ) X l-J. :11.1'- l-36" C. 

Pure ptcrophilll' "· ;1~ ohtaiut>d ht>E' hom admix ~:•d n·(nJI,;ille b_,. :1t 
lt'<loil ,.;ix hadional IPIT\·sbllizations hom dhanol. It can also be 
obtainPtl purt-' n·1·y t·oii.YPIIiPIItl:-· by tbe titr:dion of thP alknloitl 
mixtun• \1·ith dt•("inorwnl 11itri c· ariel u11til jut->t <ll"id to Coug-o-rerl. 
Tltt• faint·ly :l("id solution " ·n,; t>Y:lporat t>tl lwforp t he hill <!nd th f 
c n ·stalline r e,;i1lu e tli ,.;solq•d in hot t> tlwuol. "J<:t·hp1· 11·as then 
t·<l.lltiouslY all(l t>rl to i hP akoholi(" ,;o]ntion u11til a fi ua l aclclition would 
j u,;t allm~- the i1JJ"hitlity (" :l ll st•rl to rli.,;appear on g·t• ll i ll' shaki11g. 'l'h t> 
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nitrate,; of the t\YO alkaluiJs cry:;talli,..;ed from thi,; ,;ulutiou. H.etrur­
siue nitnttP crystallir,t><l iu fine ,;ilkiiih nredles and pterophine uitralt' 
in heaY_Y ntonod in i<· pri ::;m:;. 'l'hP fo rmer cuulrl he r eaJil .\· \\·a ,; lt rd 
a\\·;~v fro nt t il e ];~tt~·r " ·ith ether in " ·hich rrtrorsi11 e nitr:dl' ftu;~t ed 
al>u;1t and r·otil<l tltn~ b• decanted fro m thl' he:nif'r ;tnll JU1tch lnrg·l•r 
:tmouut of pteropltill(~ (H aho approx. l: 70) . ThP nt. p . of pun• 
pterop ltin e \Hlc; 2:!7-80 (clPeomp) and of it;; nitrate 208° (rlecolllp) . 
Hehorsint• uitr:1h• · ~ (\ IT.,OH meltell ;tt 110° :tnd rlPr·ompm;erl at 
J..J.CJO. 

Vig. 8. 

A = Ciiilled wah·r· co ncle nso r. 
B = Piant co nta irwr. 

(' = :-;t Pa rrrp ipe . 
\) = :-;o \n•n t containe r. 

( b) The l solotiuu jro111 S. ilicifoli.u,; 'f'h 1111IJ . 

Thi,; pla n t is the ea use of hreadpoi,;oui ng in the Cape Sonth 
\V PSlf'tii distrids and \n.tf' r-ollrdefl in t he po~t-H.lm·ering ,;tflge in 
Del·f'mlH•r, ] D08. 

7 ·0 l\g·n1. of lhierl :tu rl g-nruncl pLilltnwh•riul "'"" tillell in b;t~·,; 
a nll e:d l;l(' tt·d \Yith !)(i p .r-. <~kohol in the large e.xtraetor. 'l'hP 
i:;olat ion of t h(· ;tlk .. loid ,; from t he <~ll·ohol-free exhact \YUS similar 
to tlwt appli('(l in th e case of S. piProph orns . Either ~~ p.c. hyclro­
dlloric :wi<l or r-itril· :1cirl can lw u ,;ed ns " I'O l,·e ll t. 
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Uhloroforlll reltton·d t !nee alkaloids " ·hi] c;t there " ·ere no 
alka loicl s present in t ltu amntoninc·nl colution ;tftrr its t horough 
e:s:tradion " ·ith (; hlorofotnl . 'l'he alkuloicl s a r e rdrorsine, senecioniJt e 
a ncl pterophine " ·hi e· It 11·en' :·wpnndetl us fo llo11·s : -

4 gm. Alkaloid mixture (ex 16 Kgm. dry plant material) 

Exj ethanol 

~ 
L·5 gm. M.P. 215-220° 

[a]~= -70-5° (1 ·03% CHC1 3 ) 

!Ex EtAc 

M.P. 218-220° 

[a.]~ = -61 ·6° (1-03% CHCI 3 ) 

!Ex 
methanol 

M.P. 225-228° 

[a]~ = -69·6° (1·02% CHCI 3) 

Ex methanol 

M.P. 230° 

[a) ~ = -63° (1 ·08% CHCI 3 ) 

1Ex 95% o<honol 

M.P. 233° 

[a.)~= -56° (CHCI3 ) 

Seneclonine 

~ 
mother-liquor concentrated 

1 · 2 gm . retrorsine 

~ 
retro rs ine 

t 
mother-liquor concentrated 

ex EcOr-H,O 

Retrorsine 

Ex EtAc 
t 

crystals 

Ext Co:OH 

Pterophine 

Ex mother-liquor 

Pterophine 

Ex mothl-liquor 

Senecionine + pcerophine 

S 
. f . enectomne 

I ox 95o/~ o<l"nol 

Ex mother-liquor 
pterophine 

l'roJierties of Ptero71hine. 

(1) r(erophiue is a He ll' SPll('CiO ::tJkaloitl Lllltl g·iyes positi1·e te;;tS 
,,·iLh t he usual alknloithl reagents. It is Yer_,. bitte1· and when 
in jected sn1w1t taneousl:v in quantiti es of 2:", lll g'lll. into rats rauserl 
t lwi1· cleath IYi thin 24 hou1 ~ fm nt nl'ute liYer cirrhosis. 

(:2) Pterophine cll'l'nluuri:r.es soda-:dk:tline potassimn-permnn g-a­
nate solution . 
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(3) Ptm·o phin e m elts '"ith r1 ecomposition at 227-8°. The 
Te;-;ulting· m elt gin=",; a po,;itin~ test fo r th!:' pyrrole nue1eus, a11 indi­
cation th<1t <I hydro- m hydroxy-pynole ic; ]Hesent in the pare·nt b ast•. 

(4) _Ptenrphiu e diswJyc,; colourless in ('()!It' . J-1 2 SO., a nd oth~~ r 
minera l nr·i<1,;. ]t i s sparing ly so luble in col(1 wat~·r. Tl is solubh· 
in m ethanol , eth:tnol, ethyl acetatt,, c hloroform a1111 benzol ; it i,; 
slightly ;;oluhlP in ncPton e and Pther ~111(1 im;olubh• in p etrole mtt­
ether . 

(5) Spec ifi c R otat10 11 :-
[a]~; - ~.S·:-,0 (1·87G0

{, 111 chloroform). 

(G) J/ in·o-ruwfy8i s :-

(a) =1-:->1-) mgnt.: .S ·-1:2!) mgm. C0 2 and 2·1!)4 mgru. IJ "(J. 
0· 1!)1 mgm.: 0·1-1:!) ml. X, n.t 22·5° ( '. and fi2G 111.111 . 

Hg. 
• /, ) 3·!l~J7 mgnL: 8·009 llJg.JtL C02 an<1 :2·0:)8 mgnt. 11/l. 

2-!);'j~J mgm.: 0-1:1,-, ml. )/"
2 

<li 20° C. aud G27 mm. Tlg. 
Call' . for C"H,,. 0 0K: (' - G-1:·8--> ~{, ; Jl G·!:JG'X, ; ~ - -1: ·20'}{, . 

Fm1nd (o): (' (i-±-:w•;;, ; JT G-87%; X -1:·-1:2%. 
Fo11nd (h): (' fi-1: ·30%; H _fi · 78'X, ; X - -1:·4-l: 'j,. 

: . . C,.H2,0,K. 
'J'he alkaloid i s i;;om eric- ,,·ith seneciphylline. lougi­

looin!•, <' p <nti.oi!lin e aucl g-rami.nifol i ne. 

(7) Pterophine has no p ero::s::ygen str ucture and c1oes not rra c:t 
with rlin;;;oUJetlwn f' or phe ny l-i soc:r.-:mate. 

Propnl'£es of lJer/r({l/res of PteNif'h£ne. 

(1) PteJ'I!jihln e-JJir:mte, IYa ::; obtain!'!l ,,·hen the ethanolic solu. 
tions of the t \\·o COiupoJt entR w er e mixed. Cr.vstuh were soon 
depositnd whic·h \\'h e n n~ery stalli;;;erl f rom mdhnno1 (yellow n eedl es) 
m <' l tefl at UJ()O . 

.l/in·o-({liill.IJsls : 

0 · GW> mg-m . : fi · H4(i mg-m. ( '0 2 n nd l · G 1 :l mgm . H"O. 
::· :)(iU lllg'nt.: O· ~l8!J ntl. x2 at :!:{° C. und (i2(i Jlllll. Jfg·. 

C•t 1<-. for C,.J-1 2"0 ,),_ C"H"~"07 : 
C .-,I · ')!">0 1 • IT · 1 · fi 'Jo/ · :\ - !) · 0(~0/ ' - · ; o , - - - -t • /o • .... - • ~~ ' ; o · 

li' 01lll rl : 
(' fd ·-+1 '}{, ; 11 A · i">9o/.,; X ~ JO ·%'}{ .. 

(2 ) fJin·ophlne-nllmlt· lllt•lterl nt '20~0 ;tnd h:t,.; :111 [a]i',' 
(1·'21% in water ) . 

.lfir ro-rnwlysl.<: 

- (i!J . !)8 

((/) 0-(),-,,-, lllg'lll. : i · 2R-t lllg'llL co" fl ll(l l ·~Jllmg-m . If/). 
( /1 ) =1·:)0-1: ntg·m . : 7·008 mg-m. C02 <11111 l · HOO mg-m. H}l. 

Cal<". for C',JT2 ,0 .X. HXO": (' .-,.f-:)4°;,; Tl li·lO';{, . 
Founrl (a ): (' ,-~-~: -:lr>'}(, : JT r, -fl,-> ~{, . 

Fou ncl ( u) : () ~ G-1: · ,->4?-{,; 11 ~ (i ·17~{,. 
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(3) Pterophine-methiodide.-To a warm solution of pterophine 
in chloroform an excess of methyliodide was added. The solution, 
which after 24 hours contained a few crystals o£ the desired product, 
was evaporated in front o£ a £an and the crystalline residue recrystal­
lized from 95 p.c. ethanol. The colourless prismatic crystals melted 
at 260° (decamp). 

Micro-a;,alysis: 
(a) 3·759 mgm.: 6·609 mgm. C02 and 1·858 mgm. H 20. 
(b) 3·t>63 mgm.: 6·252 mgm. C02 and 1·761 mgm. H 20. 

3·292 mgm.: 0·114 ml. N 2 at 23·5° C. and 625 mm. 
Hg. 

Calc. £or C1.H2s0sN. CHsJ: 
C=48·00%; H=5·52%; N =2·95%. 

Found (a): C=47·95%; H=5·53%. 
Found (b): C=47·86%; H=5·53%; N =3·30%. 

Hydrolysis of Pterophine. 

To a solution o£ 2·2 gm. pterophine in 100 ml. hot ethanol a 
solution of 1 gm. KOH in 2 ml. water was added. The mixture was 
re:B.uxed £or It hours and the solvent then evaporated on a waterbath. 

(a) Isolation of the Base, Retronecine.-The. dry residue was 
extracted several times with a small volume of acetone until the 
acetone extract gave no turbidity on the addition o£ petroleum-ether. 
The acetone solution was evaporated to dryness and the dry residue 
washed with cold ethyl-acetate followed by ether. The . remaining 
crystalline material was recrystallized £rom acetone. M.p. 121°. 
The base was retronecine and showed no melting point depression 
when admixed with an authentic sample· o£ retronecine. 

Micro analysis: 
3·266 mgm.: 7·424 mgm. C02 and 2·290 mgm. H 20. 
3·359 mgm.: 0·324 ml. N 2 at 22·5° C. and 625 mm. Hg. 

Calc. £pr C.H130 2 N: C=61·92%; H=8·44%; N=9·02%. 
Found: C=61·99%; H=7·85%; N =9·16%. 

(b) Isolation af Pterophnecic Lactone.-The residue after the 
base had been extracted with acetone was dissolved in a small volume 
of water and the solution acidified with cone. HCl (1 : 1) until it 
was just acid to Congo-red. The precipitate was centrifuged off and 
the clear supernatant liquid evaporated in front o£ a fan. The residue 
was dried in a vacuous desiccator over cone. H 2S04 • The dry residue 
was then extracted with ethyl-acetate (five times) until the solution 
gave no turbidity on the addition o£ petroleum-ether. The ethyl­
acetate solution was concentrated when the lactone crystallized. 
Recrystallized £rom Pqual volumes o£ ethanol and ether the lactone 
melted sharply and colourless at 166 ·5°. Upon a second hydrolysis 
o£ pterophine it was found more convenient to extract the lactone 
with ethanol. 
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Properties of Pterophnecic Lactone. 

The acid fission product of pterophine thus obtained has one 
lactone group which can be saponified with decinormal alcoholic 
KOH and back titrated with decinormal HCl. It has no free 
carboxyl-radicle, does not taste acid but has a bitterish taste. It 
has [a]ij' = -17·7 (1·0% in water). 

ilf icro-anal y sis : 
(a) 3·438 mgm.: 6·318 mgm. C02 and 2·189 mgm. H 20. 
(b) 3·508 mgm.: 6·476 mgm. C02 and 2·176 mgm. H 2 0. 

Calc. for C10H 160 6 : C=51·67%; H = 6·94% . 
. Found (a): C = 50·21%; H = 7·13%. 
Found (b): C=50·35%; H=6·94%. 

The formula and nature of this lactone is still doubtful and will 
be verified as soon as more material becomes available. 

SENECIO GRAMINIFOLJUS JACQ. 

This senecio plant occurs frequently in the Griqualand East and 
Transkeian .areas. It contains two alkaloids, retrorsine and a new 
alkaloid graminifoline (probably C18H 230,N). The yield of retrorsine 
is 0·5 per cent. (calculated on the dried and ground plantmaterial, 
pre-flowering stage) but the yield of graminifoline is very small, 
approximately 0 · 0005 P,er cent. The composition and properties Df 
the latter alkaloid is shll uncertain and awaits further identification. 
Meanwhile S. g1·aminijolius can be considered a poisonous senecio 

• variety if only on account of the large amount of the toxic alkaloid 
reh·orsine present in this plant. 

SuMMARY. 

1. Isatinecine has a pyrrole nucleus and has no tertiary nitrogen 
atom. It must, therefore have a secondary aminogroup. The 
pyrrollizidine structure applicable to the two senecio bases retronecine 
and platynecine is, therefore, not present in isatinecine anrl, there­
fore, also not in isatidine (no tert. N-atom). 

2. I<>atinecine has two double bonds, the introduction of which 
into the pyrrolizidine molecule is not compatible with the empiric 
formula for isatinecine. In agreement with these properties a basic 
Rtructure for isatinecine is proposed, in which the pyrrolizidine 
bicyclic sytJtem has opened at the point of intersection where the 
N-atom is situated. 

3. Isatidine has one peroxygen atom which is present in the 
esterifying acid, isatinecic acid, which is a free peracid with one 
percarboxylgroup (R. CO. 0. OH) which readily lactonizes. 

4. 'l'he isolation of a new alkaloid pterophine is described. It 
has the formula C18H 230.-N, m.p. 227 -8° C. and [a]~ =- 88·5 
(1·875% in CHCl3 ). The alkaloid is present in both S. pterophorus 
and S. ilicijolius and is' toxic. 
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F>. Pterophine has a pyrrole nucleus and a tertiary N-atoin which 
readily forms a methiodide. The nitrate and the picrate of the 
alkaloid have also been prepared. 

6. Upon the hydrolysis of pterophine with alcoholic potash it 
yields the well-known senecio base retronecine an"d a new acid lactone 
(probably C, 0H, 6 0 6). * 

7. The hydrolysis with bariumhydrate of the new senecio alkaioid 
rosmarinine is described. The fission products are a new base 
rosmarinecine (C8H,3 0 3N) and senecic acid, C, 0H 140 4 • Rosmarinine 
has a tertiary N-atom, which forms a methiodide and has the 
pyrrole nucleus. . 

8. Platynecic acid (the necic acid of platyphylline) is identical 
with senecic acid (the necic acid of senecionine and rosmarinine). 

9. Besides retrorsine, S. gmminifolius contains a new alkaloid, 
graminifoline (probably C,8H 230"N) in very srriall amounts. 

10. Retrorsine is also present inS. pterophorus and S. ilicifolius. 
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