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Lantanin, the Active Principle of Lantana camara L. 
Part I.-Isolation and Preliminary Results on 
the Determination of its Constitution. 

By 1'. U . . ). L()"C\\', :-;ection of T-o;.;i<"ulog-y and J'harmal"olog_Y, 
011dl'r,;tepood. 

1-rlnlllllll ca!lltll'l l j ,, a n ,•r·y popubr orJJanH•ntal pla nt Psre('ially 1-0 '0 \\' Jl 

iu hedges. It is not indigenom; to Sout- h .Afri<·a hut has het>u intrudu('etl 
from .\nH·ri('a. It i,; wi<l ely spread ;do ng the )lata] <"oa:-;t. ln t h e ('OU rse 
of i nYeo;iig-ntion,; by Stt>;.·11 n1Hl \" a n <lt>r \Yalt ( 184] ) into thP di:-;ease ol·c·ur­
ring- among lln i ry l'attlt> 11 en r ])urban, poi:-;oning- causP<l In· thi,; plant " ·a,; 
,.;uspeded. The :-;_nnptom:-; -of po i .~o nin g· hy / , lfntruln I 'OIIItll'll HIP n·ry s imilar 
to those de:-;nibecl hy Quin (1933) in cnse:-; of poisoning- "·ith {,iJ>Jn·u rehmanni 
a 1Hl ],-ippia JHetoriensis. 

The toxi('ih of the plant obtained honr the ])urbnn area ,,·a,; dul y 
im·est-ig-nt-ecl (Steyn an<l Yan der 1'\~nli, l ~J.J-1 ) <lllfl a sampl e of tlw <lr;.· 
lean•,; ,,-n,; ,;nhmittPd to the nu!hor for c·lH'lnir;•] ill\·estig-ntion. 

From pre linrin ary c·:qwrinrl'nt~; t-ht• fo Jlo,,·in g- g-enernl method of exh-<H·­
t ion has been a<l opted. 

Fi1·e hn}l(hed (!00) g-n1. of t h t· chy po1Y <h•rl'<l lea1·p ,; of thc• plant. in tlw 
f1o11·eri ng- and ,;eeding- ;; tng-e:; ,,-ere l:':dradecl at room tem perature \Yi t h 1,000 
nrl. 9fi pPl' l'e n t. alc·ohol. Afte r filtration t he al<·oho] solnhon was clarified 
11·ith actiYated f·lran;oal. A lig-bt-bro,,-n filt r ate resulted. 'rh i:-; filtrate w as 
c·oJH'PntratP<l to abou t ,-JOO ml. l~y eYaiJorat in g- the alc·ohol b~- mean,; of a fan 
,,-hen spontaneou s c·ry,.;tallization took place. The ;.-iel<~ " ·a,; appro:ximatel;.-
0-0 per l·ent. p e r dry " ·eig-ht of lea ws. After rl'peated n·-ny:-;1-allization;; 
from 96 p er cent. nlf·ohol it nreltPrl at 27G-2R0° C. '"ith flel'omposition. T llP 
amount of t·his compoun<l in fliffer en t "ample:; of vlant iu1·estig·ated nn·iecl 
('Onsicl erably, Yiz., from 0 ·31 to ()·(iR ]Wl' (·ent. per dry ,,-eig-ht- of p owtlerpd 
lea Yes . 

The n nmc "ng-g-<'stcrl for thi ,; ,.;ulJ:-; i<liii ' C 1 ~ ' ' Lantanin ., 
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t.ANTANI N, 'l'H E ACT I\' E l'RT~C!PLE 0 1' ' ' L ANTANA CA~LA.HA •J T. . 

Fi g 1.- La ll l a llin . 1\l . l'. 216-:2800 (x 00). 

* .JliC IW -.-\:\ ALY S l S Ol-' J J.ll\T.I:\11\ . 

F ound . . . . . . . .. 

Calculated for C3 ,H "0.-, .. . 

'7{,C' 

l iJ ·Uli 
74 · !JG 

%1-L 

S ·VI 
8 ·93 

!11 of . Wt. 
Hw t . 
:'j ] ( i 

-t!:J I 

Two (2) g-m. of Lantauiu do:sed pe r os to 
io direct sunlight , r·ausecl photosen si.t ixa t ion 
t h ;d~ obR(~ned by arl m in i ;:d;erin g l h(• plant. 

a sheep ,,·hi ch IYa:; t hen expu:;l' ll 
anrl a "PYPre idPrus similar io 

P IWI'E il'I' II'S 0 1-' L .I :\T.I:\1;\. 

( l) Lant;111in t:r y,;b ]lise:s in p r isJll<.dil' nel·dl(•,.; fron1 ~Hi pe r l'PJJt. a lcoho l. 
l t is l'olourles::; , tasteless a nd odou rlPss. 

(2) I! is i nsolubl e in waier hu t 1·er y :,;ol uhle i n e( her , l· hloro-form , earhon 
teh aeh loride, benxene, pyridin e, acetone, eth~· Lt r ·P tn te , me(·h unol , petrol eu 111 
eth er , g lnr· ia l a C" etie ncirl <lllll Ul'etil' a nhydr id (·. 

(3) It is i nsolub le in h ot eoucentra tecl ITCl. 

(-±) It is im;oluble i11 hot <lilute sulphuric aeid hut Llis:;ohe:; i n ('UlJ ­
(·en trat Pd sulphuric acid " ·ith a n orange colou r. On gent lP h f' a t in g th e 
soh 1t ion beconws 1·ecl and afterwar ds carboni:.o:ntion Ol·cm ·s . 

(5) It ifl i nsolu1l e in 25 per cent. nihit ac id, bul di·ssoh e:; i n (j;:J p e1· l'en!. 
JLihi c acid IYith a yello" · r·olour . A yellow preC" ipitate for ms on cooJing-. 

,. All the micro-ana lyse~ by D r. Huck eber g of t lw li ni Yersity o : t he ' Vi t "·" t e rsr a nd , 
,Johnn nC', bnrg . t o "· hom T nn1 I ' C' I'} 11l \l <'h indPbt!'cl. 
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P. G. J. LOUW. 

(6)' An alcoholic solution giVes no colour reaction with ferric chloride. 

(7) Dilute alkaline potassium permanganate solution is decolourised, 
especially on warming. 

(8) Dissolved in carbon tetrachloride, Lantanin decolourises Bromine­
water. 

(9) Tests for nitrogen were negative. 

(10) Ignited on a platinum disc, Lantanin burns with a very smoky 
flame le;tving no residue. 

'I 

OPTICAL AcTIVITY. 

151·8 mg. Lantanin was dissolved in 8 ml. chloroform and the rotation, 
using a 10 em. tube, determined 

Rotation = 1· 720 
Blank ... .. . ... = 0·060 
:. 8 .. . .. . .. . . .. '= 1. 66° 

= 1· 66 X 1000 X 8. 
151·8x1 

= +80·74 (CHC13). 

No change of the rotation was observed when left overnight. 

DETERMINATION oF THE OxYGEN Fu~cTIONS OF LANTANiN. 

I. Lactone Grouping. 

Lantanin exhibits no acid action. 

(i) To 115 mg. Lantanin, 10 · ml.. to x 0 · 9852 was added and refluxed 
for 3 hours and the excess N aOH titrated. 

ml. -fiy NaOH added = 9·85 
ml. 1N0 NaOH back- = 9·75 

titrated 

It is therefore evident that Lantanin is not an acid nor an ester. 

(ii) 50 mg. Lantanin was dissolved in 10 ml. 96 per cent. alcohol and 
then titrated at room temperature with 1~ alcoholic KOH using phenolptha­
lein as indicator. 

ml. 1~ KOH used = 1 · 04. 

Theoretical for one lactone group m 50 mg. Lantanin= 1 ·004 ml. to 
KOH. 

It is therefore evident that the Lantanin molecule contains a lactone 
group, accounting for two oxygen atoms. 

1Vlole.cular weight.-From the titration value the molecular weight of 
the substance was calculated to be 480. 

Theoretical for C,.H .. O, : 497. 
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LANTANIN, THE ACTIVE PRINCIPLE OF " LANTANA •CAMARA " L. 

Relaotonis(})tion of HydToRy-acid.-50 mg. Lantanin dissolved in.10 mi.. 
alcohol and titrated with -r"U alcoholic KOH required 

1·04 ml. 

On addition of 5 ml. to HOI the lactone was immediately reformed. 
From the solution Lantanin with M.P. 276-280° C. was recovered. Mixed 
melting point with pure Lantanin gave no depression. 

It is therefore evident that the lactone is easily titrated at room tem­
perature with alcoholic potash and that the hydroxy-acid is immediately 
relactonized with hydrochloric acid which is characteristic of y-lactones. 

Isolation of the potassium salt of the saponified lactone.- One (1) gm. 
of Lantanin was dissolved in excess alcoholic potash solution. The excess 
KOH was neutralized with hydrochloric acid and the mixture evaporated 
to dryness. The residue was extracted with ethyl acetate. On evaporation 
of the solvent 1 gm. of feathery crystals were obtained. After repeated 
crystallization from ethyl acetate it melted sharply at 229° C. with decom­
position. 

The potassium salt is insoluble in water; soluble in alcoh ol, methanol, 
chloroform, acetone, ether, benzene and ethyl acetate. 

the 
the 

A sample of the potassium salt was digested with sulphuric acid 
potassium determined by precipitation as potassium cobaltinitrite 
potassium determined titrimetrically. 

Analysis :-

Found .... .. ..... ... . . .. 
Calculated for C.,H.,O,K 

II. Keton~ GToup. 

%K. 
'6·59, 6· 55 
7·07 

and 
and 

(a) P1·eparatwn of semi-carbazone.-0 ·2 gm. of Lantanin dissolved in 
25 ml. absolute alcohol was refl.uxed with 0·2 gm. semi-carbazone hydro­
chloride and 0·2 gm. anhydrous sodium acetate dissolved in 1 ml. water. 
After i hour ± 0 ·2 gm. of a white crystalline material separated which upon 
repeated crystallization from absolute alcohol gave a M.P. 285° 0., with 
decomposition. 

Micro-analysis :-

Calculated for C.,H .,O,N3 
Found .. . .... .. .. ...... . 

C% 
69·59 
70· 31 

H% 
8·55 
8·62 

N% 
7·59 
7·66 

It is therefore evident that a ketone group exists in the Lantanin 
molecule and the above further confirms the empyrical formula of Lantanin. 

(b) Prepm·ation of the 2:4 dinitrophenylhyd1·azone.-0·2 gm. Lantanin 
was dissolved in 30 ml. absolute alcohol .and 0·2 gm. 2:4 dinitrophenylhy­
drazine dissolved in 5 ml. absolute alcohol was mixed and 2 ml. 25 per 
cent. HOI added.. 0 · 2 gm. orange-coloured prismatic needles crystallized 
afte·r 15 minutes. 
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P. G. J. LOUW. 

After repeated recrystallization £rom absolute methanol, the crystals 
melted sharply at 268° C. 

Micro-analysis:_.:_ 

Found . ..... ........... . 
Calculated C,H .. O,N, 

C% 
66·72 
65·66 

III. Hydroxy Groups. 

H% 
7·43 
7·15 

N% 
8·74 
8·27 

(a) Methylation of Hydroxy Groups in Lantanin.-To 10 ml. o£ a cold 
saturated solution o£ Lantanin in methyl alcohol (containing approximately 
0 · 3 gm. Lantanin), 2 ml. nitroso-n-methyl-urethane was added and then 10 • 
ml. of ·a cold saturated solution of KOH in methyl alcohol added and gently 
mixed in an icebath. 

The mixture was left overnight and then evaporated to dryness. After 
the addition of distilled water a white substance separated out which was 
filtered, washed and recrystallized from absolute alcohol. After repeated 
recrystallizations it melted at 208-213° C. and was negative for nitrogen . 

M1:cro-analysis:-

Found ... .. .... .. ............ . ... .. . 
Calculated for 2 'hydroxy groups, v1z., 

C, H .. O, .. . . ... ............. . .. . 

C% 
75·95 

75·53 

H% 
9·07 

9 ·22 

(b) Preparation of the aaetylderivative.-1·0 gm. Lantanin was refl.uxed 
for 3 hours with 3 ml. of acetic anhydride and 0·5 gm. anhydrous sodium 
acetate. 

The mixture was then poured into ice-water when 0·9 gm. of a white 
substance separated out. It was filtered, washed and repeatedly crystallized 
from 96 per cent. alcohol, when it melted with decomposition at 246-250° C. 

Refl.uxing 88 mg. of the acetylderivative for 6 hours with 10 ml. f (f 
alcoholic potash, 3 ·52 ml. to KOH was used. 

ml. i1> KOH used. for saponification of the lactone group m 
88 mg. acetyl derivative=1·77 

:.ml. 1~ KOH used for the saponific;:t.ti<m of the acetyl gToup 
in 88 mg. acetyl derivative=1·75. 

'l'heoretica.l value for 1 acetyl group= 1·68 ml. 
This indicates that one hydroxy group was acetylated. 

M icroJanalysis :-

Found ... ... ... . .. . ..... ........ . 
Calculated for one hydroxy group 

[C" H.,O,(OCOCH,)-H,O] ........ . 

C% 
75·73 

76·01 

H% 
9·06 

8·51 

From the micro-analysis it ·would appear that acetylation took place 
with the loss of one molecule of water. This would explain the difference i11 
the number of hydroxy groups established by means of methylation ancl 
acetylation. 
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LANTANIN, THE ACTIVE PRINCIPLE 01" " LANTANA CAMARA " L. 

ETH"l'LENIC DouBLE BoNDs . . · 

Preliminary qualitative tests showed that Lantanin was unsaturated 
towards Bromine-water and Potassium permanganate. 

Using 96 per cent. acetic acid as solvent and platinum dioxide as 
catalyst, 5 gm. Lantanin was hydrogenated until the hydrogen absorption 
was complete. A blank experiment using the same amount of PtO. as 
before was conducted and it was found that 495 ml. hydrogen .had been 
absorbed at 21° C. and 644 mm. pressure. 

Vol. Hz absorbed (reduced to N.T.P.)=389·5 ml: 
Theoretical vol. for 5 gm. Lantanin for one double bond (at N.T.P.) 

• =225 ml. 

Two double bonds of Lantanin have therefore been hydrogenated. 

Separation of the tetra-hydro-derivative.-After hydrogenation the 
PtOz was filtered off. On standing the tetra-hydro-derivative crystallized in 
transparent needles. After further recrystallizations from 96 per cent. 
alcohol it sublimes at 237° C. and melts at 261-4° C. · with decomposition. 

Micro-analysis:-

Found ....... .. 
Calculated C"H.,O. . . . . . . . .. 

%C 
73·74 
74·31 

%H 
·9·60 
9·65 

As soon as more plant material is available it is hoped to conduct 
degradation of the Lantanin molecule by oxidation and dehydrogenation. 

SuMMARY. 
' 

. 1. The photosensitising constituent of Lantana camara L. has been 
1solated and named Lantanin. The empyrical formula is Cl,H .. O •. 

. 2. 'L'he functions of the five oxygen atoms have been determined, 
nz., a lactone group, a keto group and two hydroxy groups. 
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