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Abstract-Four Jatropha species used m folk medicme were screened for irritant constituents By chromatographic 
and countercurrent dlstrlbutlon procedures, highly lmtant factors were isolated from each species They represent new 
polyunsaturated esters of the tlghane-type dlterpenolds 16-hydroxyphorbol (J podagnca, J mult$da) and 12-deoxy- 
16hydroxyphorbol (J curcas, .I gossyprfoha) 

INTRODUCTION 

Species of the genus Jatropha are known to be very toxic 
and the irritant and purgative actlvltles of some of their 
seed 011s are remmlscent of those shown by the toxic and 
Irritant dlterpene esters contained m the seed oils of many 
other Euphorblaceae species, e g Croton tlgltum [l] and 
Euphorbza lathyrls [2] However, the chemical nature of 
the toxic prmclples of Jatropha species are unknown 

Various plant parts of J podagrzca are widely used m 
traditional folk medicine m West Africa [3,4] Seeds and 
seed 011 of J multljida and J curcas (physic nut, purge nut) 
are frequently used as purgatives in tropical countries 
[S-7] However, they may cause strong irntation and 
polsomng (‘hell od’, ‘oleum mfemale’, see refs [5-71) In 
addition, the high toxicity of J curcas seeds to mice and 
goats has been demonstrated [8,9] J gossyprfolia IS often 
used as a tea plant m Central America and Its mfuslon 1s 
one of the most frequently used folk remedies of Curaqao 
[6] Its use may be related to the high Incidence rates of 
oesophageal cancer on Curapo [lo] Extracts of the plant 
have also been used to treat cancerous growth [ 1 l] and 

the tumour inhibitory macrocychc diterpene Jatrophone 
was isolated from the roots [12] Further dlterpenold 
constituents, which may be blogenetlcally related [13], 
were inactive as tumour mhlbltors [14] 

We now report the isolation and chemical charactenz- 
atlon of irritant dlterpene esters from the seed 011s of the 
four Jatropha species 

RESULTS AND DISCUSSION 

The seed 011 of each of the Jatropha species was 
obtained by ether extraction of the homogenized seeds 
The fractlonatlon procedure for the different seed 011s was 
carried out as described for the seed 011 of Euphorbta 
lathyrzs [2] Each fraction obtained was monitored by the 
assay for irritant activity on the mouse ear [1] As may be 
seen from Table 1, the seed 011s were obtained m 20-40 “/ 
yield and exhIbited weaker lrrltant activity than the seed 
011 of E Iathyrls A lO-30-fold enrichment of the blo- 
logtcal activity was achieved by preparation of the hydro- 
philic fractions, representing between 3 and 6 “/ of the 011s 

Table 1 Yield and irritant activity* of the seed ads obtamed from four Jatropha species and of 
correspondmg subfractions obtained durmg separation procedures according to ref [2] 

Species 

seed 011 HydropInhc fractioni Neutral fractlont 

Yield ID:;: Yield ID:; Yield ID:: 

( %) @g/ear) (%) (fig/ear) ( “/,I (lrfd@ 

J podagrrca 40 >loo 35 35 32 31 
J multtfida 34 70 32 25 20 44 
J curcas 20 25 61 18 38 15 
J gossyprfoha 22 30 48 14 25 09 
E lathyrrs 53 13 103 015 66 14 

Determmatlon of the Irntant dose 50 (ID::) according to ref [l] Standard Seed oil and 
correspondmg fractions from Euphorbra kathyns [2] 

*Yields and ID :i values of seed oils and fractions from J curcas and J gossyp$Aa are average 
values of three different fractionatlons, the other Jatropha spews were fractlonated only once 

tYlelds refer to seed 011 = 100% 
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The correspondmg hydrophobic fractions did not show 
any irritant activity and were discarded Acidic con- 
stltuents were removed from the hydrophlhc fractions by 
washing with sodium carbonate solution The neutral 
fractions thus obtained were further fractionated, in the 
case of J podagrrca and J multtfida, by column chromato- 
graphy and m the case of J curcas and J gossyplfolra by 
multi-stage Craig dlstrlbutlon 

The irritant fractions obtained from both J podagrlca 
and J multtfida were shown to contam TLC homo- 
geneous material with identical R, values Whereas the 
material from J podagrrca was characterzed as the 
Jatropha factor P,, the material from J multzfida was 
separated by multiple development on TLC into two 
Jatropha factors, M1 and M2 (see Table 2), both exhibit- 
ing spectral data similar to the mixture (The UV data 
were similar for all Jatropha factors or materials, typlcal 
extmctlon values are presented for Jatropha factor M1 ) 
The NMR data of factor P1 and of factors M, and Mz 
were very slmdar They suggested the presence of poly- 
unsaturated acid esters (6-7 double-bond eqmvalents) of a 
common phorbol derivative Indeed, the same parent 
alcohol moiety (identical R, value) was obtained from the 
three Jatropha factors by transesterdicatlon with 0 1 M 
sodium methanolate After acetylatlon of the parent 
alcohol, a tetraacetate was obtained exhibiting spectral 
data identical with those of an authentic sample of 16- 
hydroxyphorbol-12,13,16,20_tetraacetate (2, see Fig 1) 
16-Hydroxyphorbol(1) IS the tlghane-type parent alcohol 
of irritant and tumour-promotmg factors from Croton 
frauens [15] and also of toxic constituents of Aleurltes 

fordlz [16] The exact chemical structures of the methyl 
esters obtained by transesterlficatlon of the mixture of 
M, and Mz were not determined 

After multi-stage Craig distribution under identical 
conditions of the neutral fractions of J curcas and J 
gossyplfolta, m both cases nearly all of the irritant activity 
was found in correspondmg fractions According to TLC, 
they contained relatively uniform material They were 
finally purified by filtration through a small slhca gel 
column, from both species irritant material was Isolated 
exhibiting ldentlcal R, values, which were, however, 
different from those of factors P,, and M, and Mz 
Multiple development of the apparently uniform material 
from both Jatropha species on TLC separated them mto 
two factors, C1 and C2 (J curcas), and G, and G2 (J 
gossyplfolla), respectively (see Table 2) Attempts to 
separate the extremely unstable factors on a preparative 
scale were unsuccessful The NMR, UV and mass spectra 
of the pairs of Jatropha factors Cl/C2 and G,/GZ were 
very similar, mdlcatmg the presence of esters of the same 
phorbol derivative with polyunsaturated acid moleties 

The pairs of Irritant factors isolated from J curcas and 
J gossypfolta did not react under the transesterlficatlon 
condltlons described for the factors from J podagrtca and 
J mult$da When factors from J curcas and J gossypl- 
filta were reduced with hthmm alummlum hydride m 
dlethyl ether followed by acetylatlon with acetic anhy- 
dnde/pyndme, a product (4) (see Fig 1) was obtained 
exhibiting the same R, value and spectral data as 
authentic 3-deoxo-12-deoxy-3&16&hydroxyphorbol- 
3,13,16,2@tetraacetate It 1s known that unsaturated 13- 

Table 2 Yield, lrntant actwity and dlterpene parents of various Jatropha factors 

Jatropha species 

Jatropha 
factors or 
mixtures 

Yield 
( %) 

ID:: 
(&ear) Parent alcohol 

podagrlca 
multlfua 
curcas 
gossyplfoha 

0013 007 16-Hydroxyphorbol 
0011 005 16-Hydroxyphorbol 
0013 002 12-Deoxy-16-hydroxyphorbol 
001 002 12-Deoxy-16-hydroxyphorbol 

Standard 12-O-tetradecanoylphorbol-13-acetate (TPA), ID :i 0 02 pug/ear 

OR 

1 R=H 3 R=H 

2 R=COMe 4 R=COMe 

Rg 1 Structure of 16-hydroxyphorbol (1) and Its 12,13,16,20_tetraacetate (2), and of 3-deoxo-12-deoxy-3{,16- 
dlhydroxyphorbol (3) and its 3,13,16,20_tetraacetate (4) 
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