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Abstract-As many as 210 samples of roots, stem, leaves and flowers from Plumer~a and Allamanda spp have been 
examined for the presence of the lrldolds lsoplumencm, plumencm, plumiende, plumlende coumarate and plumlerlde 
coumarate glucoslde, all of which, with the exception of plumlende, have alglcldal propertIes Roots, and in particular 
the root bark, contained the highest concentrations of lrldolds Isoplumerlcm and plumencm, the compounds with the 
strongest algladal actmty, were rarely found m aerial parts Age and size of roots are not guides to predicting the 
presence or absence of these two compounds, roots taken from stem cuttings of P obtusa after only 6 weeks growth 
contained significant amounts of them (0 6 %, dry wt bans) and 6 0 % total lrldolds Plumerta samples were found to 
contain two further highly polar, but unidentified, trldolds One of these was often either the sole lrldold present or 
found together with plumlerlde only Another umdentlfied lridold was detected in Allamanda spp A ner$hz was 
notable m contammg the most complex mixture of lrldolds 

INTRODUCTION 

Plants from the genera Plumerla and Allamanda are a 
source of the rather rare lactone-contammg irldolds 
lsoplumerlcm (l), plumerlcm (2), plumlerlde (3), 
plumlerlde coumarate (4) and plumlerlde coumarate 
glucoslde (5) The lsolatlon and structure elucidation of 4 
and 5 have been reported by us m a previous paper [ 1 J 
Examination of the literature on l-3 shows that, hitherto, 
only a limited number of plant species have been m- 
vestlgated, and with the exception of 3 [2,3], no systematlc 
study has been made on the occurrence of these com- 
pounds m different parts of the plant Followmg our 
discovery of the alglcldal and barmcldal properties of 1 
and 2, and also 4 and 5 [4], we wlshed to identify a high- 
yielding source of these compounds We, therefore, for- 
mulated a programme of work aimed at screening as many 
Plumerra and Allamanda species as we could acquire, from 
as many parts of the world as possible We now present the 
results of this survey 

RESULTS AND DISCUSSION 

Tables 1 and 2 summarize the results of analysmg 
methanol extracts of various plant parts of some Plumerta 
and Allamanda spp Each extract was analysed by TLC 
under standard condrtlons usmg four different solvent 
systems (see Expenmental) Compounds J and K, found m 
Plumerta spp only, and compound D, found only m 
Allamanda, are as yet umdentlfied but their TLC charac- 
teristics and colour reactions indicate that they are further 
lrrdolds of the aoplumencm-plumlerlde type (but not 
members of the allamdm group of lrldolds isolated by 

*It has been found that under certain condltlons 1 and 2 
mterconvert to form an eqmhbnum mixture contammg cn 85 % 
2 and It IS probable that the proportions of each found ma plant 
extract reflect the precjse condmons of extraction rather than 
then natural occurrence 

Kupchan et al [s]) Compounds J and K are highly polar 
and appear to be glycosldes of 3 and 4, respectively 
Compound D IS slightly less polar than 3 but probably 
still glycosldlc m nature 

Several features of the dlstrlbutlon of lrldolds m 
Plumerla and Allamanda are apparent from the Tables As 
far as the alglcldal compounds 1,2,4 and 5 are concerned 
roots are by far the best source In Plumerla, 1 and 2 were 
absent from all aerial parts examined but were found m 9 
out of 15 root samples * Compounds 4 and 5, although 
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Table 1 Occurrence of compounds l-5 and J and K m Plunzerza spp * 

No of 
samples 112 3 4 5 J K 

rslfrslfrslfrslfrslfrslfrslf 

P rubra L t 791372000787371217422241160033 
P rubra (L) fma acut- 

zjbbo (Pozr ) Woodson 2893200027202110210017710000 
P rubra (L) fma bzcolor 

(R & P) Woodson 10101-0-1-1-1-1-1-0-0-1-0-0- 
P rubra (L ) fma lutea 

(R & P ) Woodson 10101-0-1-1-1-1-1-1-0-0-0-0- 
P rubra (L) fma trzcolor 

(R & P) Woodson 1110100-101-101-100-001-000- 
P obtusa L $ 1675100005421541052105120000 
P alba L 2121100021212110211100010000 
Plunzerza sp 0442-000-341-021-011-141-010 

Total 15 29 38 18 9 0 0 0 14 24 22 7 15 8 13 3 14 11 7 5 3 17 25 11 0 0 4 3 

*Expressed m terms of the number of samples zn which the compounds were detected, traces have been regarded here as negative 
r, Roots, s, stems, 1, leaves, f, flowers Nomenclature for zdentu?ication of plant materzal has been made consistent by reference to 
Woodson [6] 

tone sample of seed pods examined contained none of the compounds 
*One sample of seed pods contamed S5 and J 

Table 2 Occurrence of compounds l-5 and D m Allamunda spp * 

No of 
samples 112 3 4 5 D 

rslfrslfrslfrslfrslfrslf 

A cathartzca L 6 10 11 9 6 1 2 0 6 10 11 8 6 2 1 5 6 3 2 5 0 1 5 3 
A cathartzca (L ) var 

grandzflora 2220100-122-200-200-121- 
A cathartzca (L) var 

hendersonI 122110001221110011101110 
A cathartzca (L) var nobzlzs 233120002331211021101110 
A cathartzca (L) var 

wz11zanlsr1 0111-000-111-000-001-010 
A nerzlfolza Hook t 355211003552335234510450 
A vzolacea Gardn & Field 0221-100-221-101-101-010 
A blanchetzz A DC 1110000-000-000-000-000- 

Total 15 26 27 15 11 3 2 0 13 25 26 14 14 8 7 8 14 10 9 8 3 9 15 3 

*As for Table 1 
tone sample of fruit exammed contained 3 and 5 

having a rather more general dlstrlbutlon within the plant, 
were still found m a higher proportion of root samples 
than aerial parts, all but one of the former contammg both 
compounds As well as bemg present m a greater number 
of samples, 4 and 5 were also present m greater concen- 
tratlons m the roots In AlZumanda, the same general 
patterns are evident, though 1 and 2 were found m five 
samples of stems and leaves 

The discovery of compounds J, K and D, and then 
dlstrtbutlon m the plant, merits their further mvestlgatlon 
and tdentlficatlon In Plumerza samples, where only one 
trtdold was detected, it was either 3 (8 samples) or J (15 
samples), while m those cases where only two lrldords were 

present It was usually 3 and J (17 out of 22 samples) The 
same pattern IS evident m Table 3 which presents the 
results of analysmg mne named varieties of P rubra 
collected at the same time and from the same location, J 
was detected in all but 2 of the 27 samples Here, flowers 
were the richest source of lrldolds (roots were not 
available) and SIX samples contained compound K It 
seems likely that J, as 3, IS an early product m the 
btosynthests of the Plumerza trldotds Presumably, plants 
from Allanzunda either lack the enzyme responsible for 
production of J or contam one that allows its degradation, 
tf formed The place of D m the biosynthesis of lrldords in 
Allamanda, while less obvious, IS equally mtrlgumg 
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Table 3 Occurrence of compounds l-5 and J and K m named vaneties of P rubra* 
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l/2 3 4 5 J K 

s 1 f s I f s 1 f s 1 f s 1 f s 1 f 

June Bnde 
Little Beauty 
Carmine Flush 
Firefly 
Pmk Pearl 
Flamingo 
Celadme 
Peace 
Lady m Pmk 

---+ + + ------ + + + - - + 
---+ + + --+ --+ +-+-- - 
---+ + +-----+ + + + - - + 
---+ + + - --- - + + + +-- + 
---+++--+--++++--+ 
---+++-++++++++--- 
---+++---+-++++--+ 
---+++-++-+++-+--- 
---+++---++++++--+ 

Total 000999024338979006 

*Expressed m terms of the presence (+) or absence (-) of the compounds m one sample of each part of the plant, traces 
have been regarded as negatives s, Stem, 1, leaves, f, flowers 

Table 4 Distribution of compounds l-5 m A cathartrca roots* 

112 3 4 5 

Bark 0 16 (1 1) 048 (3 2) 030 (20) 089 (59) 
Inner part 0 007 (05) 008 (0 5) 020 (1 3) 

*Expressed as wt (g) of compound Isolated from 15 g dry wt each of bark and mner part, 
figures In parentheses are percentage yield 

The number of samples, particularly root, available 
from each spectes was generally tnsuffictent to draw 
definitive conclusions as to whether there exist genume 
species differences m production of the algtctdal com- 
pounds However, of seven P rubra root samples only two 
contarned 1 and 2, whtle seven out of etght root samples 
from SIX other spectes did contam them P rubra and P 
rubra fma acutlfoha stem samples were also generally 
lacking m 4 and 5 while P obtusa stems usually contained 
them Of the Allamanda spp , roots of A cathartlca var 
hendersonn and A cathartzca var nobllzs contained 1 and 
2, as well as 3-5, while A catharttca var grandly7ora and A 
nertzfoha roots of the same age (1 year) and growmg in the 
same place, under the same condttlons, contamed only 
35 A nertfoha stood out as contammg the most 
complex mtxture of trldotds All five samples of leaves, for 
example, contamed both 4 and 5 (m addition to 3), m 
contrast to only 4 out of 22 leaf samples from seven other 
species containing 4 and/or 5 Each of the A nerufolla leaf 
samples also contained D and three of them contained yet 
another umdenttfied lndotd, designated F, not present m 
any other species Compound F IS very close to 4 m 
mob&y on TLC and shows the same red fluorescence as 4 
and 5, its structure, therefore, probably also contams a 
coumarlc acid moiety 

The dtstnbutton of the trtdotds wtthm the root, the 
richest source of them, was examined Roots of A 
cathartlca up to ca 10 mm thickness separated readily mto 
three parts bark, an adjacent thm woody layer and the 
hard core Compounds 1 and 2, the most active of the 
alglcldal compounds, were located almost entirely m the 
bark, traces were detected m the adlacent layer and none 
at all was found m the core In view of this, and the strong 
antifungal properties of 1 and 2 (against both plant and 

human pathogens) It IS tempting to speculate that their 
function m the plant ts to ward off attack by sotl-borne 
fungi The differences m dtstrtbutton of 4 and 5, whtch 
have algtadal, but no anttmtcrobtal, acttvtty [4] are much 
less marked but m the same sense 

Samples of older, thicker roots from both PIumerla and 
AZlamanda were dtvlded mto bark and mner part and 
showed the same dlstrtbutton pattern as above, with 1 and 
2 confined to the bark Table 4 presents the quantttatlve 
data obtained by lsolatmg chromatographtcally the mdl- 
vldual trldotds from extracts of dtvtded A cathartlca 
roots As many as 85 y0 of the total trtdotds were present m 
the bark 

Age and size of roots were not useful criteria m 
predicting the presence of 1 and 2, and seasonal, chmattc 
and edaphtc factors presumably affect then production 
Very young plants, however, do produce the acttve 
compounds, and ytelds from the roots of P obtusa stem 
cuttmgs after 10 weeks growth are given tn Table 5 

Table 5 Yields of compounds l-5 m 
young P obtusa roots* 

112 3 4 S 

06 20 10 24 

*Roots taken from stem cuttings grown 
for 6 weeks m a rmst propagator and for 4 
weeks hydropomcally Yields estimated by 
TLC using standard solutions and ex- 
pressed as a percentage on dry wt basis 
(means of results from four plants) 
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Compounds l-5 were present m similar amounts when 
the roots were first analysed at 6 weeks 

Plumencm (2) has been reported to occur m Nerrum 
zndzcum roots [7] Two samples of N zndzcum roots from 
different sources and samples of N oleander leaves and 
stem examined by us were devoid of any lrldolds 

EXPERIMENTAL 

General analytzcal procedure Plant material was separated mto 
Its component parts on receipt and dried at 60” overmght The 
dried, ground material (2g) was extracted with MeOH m a 
Soxhlet apparatus for 8 hr and the extract coned and made up to 
50 ml Each extract (5~1) was analysed by TLC using SI gel 60 and 
the followmg solvents (with R, values as mdlcated) 
C,H,-EtOAc (4 1) (0 39 1,O 35 2), CHCl,-MeOH (4 1) (0 38 D, 
0 32 4,0 24 3,0 06 S), CHCl,-MeOH (7 3) (0 52 4/D, 0 45 F, 0 42 
3,0 205), PrOH-EtOAc-H,O (7 2 1) (0 67 4,0 60 3,0 54 S,O 47 J, 
0 37 K) Plates were vlsuallzed by spraymg with 50% H2S04 and 
heatmg at ca 120” for a few mm All mdolds appeared yellow m 
vlslble hght, l-3 and D and J had a ‘whltlsh’ fluorescence under 
UV hght at 366nm and 4, 5, F and K a ‘reddlsh’ fluorescence 

Quantltatrue analysis (Table 4) Mature dried roots of A 
cathartzca collected at the Umverslty of the Phlhppmes were 
separated mto bark and Inner part and a portlon of each (15 0 g) 
was extracted successively with CHCI, and MeOH m a Soxhlet 
apparatus for 14 hr The CHC13 extract (1 7g) of the bark was 
chromatographed on SI gel (80g) and eluted with mixtures of 
petrol, Et,O, CHCI, and MeOH of mcreasmg polarity 
Petrol-Et,0 (3 2) gave a fraction contammg 1 and 2, which on 
trlturatlon with Et,0 afforded pure 1 and 2 (160mg), 
CHCl,-MeOH (3 2) contamed 3 and 4 whsh, together with the 
MeOH extract (2 8 g) of the bark, was chromatographed on SI gel 
(15Og) deactivated with Hz0 (15ml) Elutlon with mixtures of 
CHCI, and MeOH of mcreasmg polarity gave several fractions 
CHCl,-MeOH (9 1) afforded pure 4 (150mg), CHCl,-MeOH 
(4 1) afforded 5 (480mg) and a mixture contammg 3 and 4, which 
on partltlon between H,O and EtOAc ylelded 3(180mg) and 4 
(150mg), respectively, CHCl,-MeOH (3 2) afforded a mixture 
contammg 3 and 5 which was purified by further CC to give 
3(3OOmg) and 5 (410mg) The combmed CHCI, (810mg) and 
MeOH (920mg) extracts of the Inner part of the roots, which 
contamed no 1 or 2, were chromatographed on SI gel (75g) 
deactivated with Hz0 (7 5ml) Elutlon with mixtures of CHCI, 
and MeOH gave several fractions which were purlfied as before 

to yield, finally, 3 (70 mg), 4 (80 mg) and 5 (200 mg) Cubic crystals 
(70mg) recovered from the later fractions were ldentlfied as 
sucrose (TLC, IR) 

Quantttatlue analysts (Table 5) A number of different standard 
solns of l-4 m MeOH (eqmvalent to 0 l-3 0% m the plant on a 
dry wt basis) were apphed alongslde extracts on TLC plates and 
spots m the latter were matched m size and mtenslty of 
fluorescence with those of the standard solns At lowest concns, 
0 1 “/, standard was weakly but defimtely dlscermble and dls- 
tmgmshable from 0 2 T0 
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