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Abstract-The composition of the diterpene acids in the bled resins of three kauri pines, Agathis uitiensis from Fiji, A. 
lanceolata from New Caledonia, and A. macrophylla from the Solomon Islands has been determined by extraction, 
methylation and chromatography. The results are compared with Agathis species from Australia and New Zealand. 

INTRODUCTION 

The kauri pines are the native important commercial 
timbers of S.E. Asia, the western Pacific Islands, Australia 
and New Zealand [ 11. They are members of the Agathis 
genus (Araucariaceae) and when punctured their bark 
exudes a thick milky bled resin [2,3]. On standing, this 
solidified to a gum which is used as a glaze on native 
pottery in Malaysia and Fiji. Fossilized gum is exploited 
commercially in New Zealand for the manufacture of 
varnishes and lineoleum. A number of species have been 
described [4] and their taxonomy has been confused but 
has recently been revised on the basis of the morphology 
[5,6 3. For this study the currently accepted local names 
were used. 

The compositions of the bled resin diterpene acids were 
used in a chemotaxonomic study of A. robusta, A. 
palmerstonii, A. microstachya and Bull and Black kauri of 
Queensland, Australia, and a number of characteristic 
differences were observed [7]. The composition of the 
resin of A. australis from New Zealand has also been 
studied in detail [g] and a preliminary survey of A. 
dammara from Malaysia, A. lanceolata, A. ovata and A. 
moorei from New Caledonia and A. uitiensis from Fiji was 
noted in a review [3] but no details have been reported. 

In this paper we report our detailed studies on three 
resins from the South Pacific, dakua resin (A. uitiensis) 
from Fiji, A. macrophylla from Santa Cruz, Solomon 
Islands, and A. lanceolata from New Caledonia, and 
compare the results with the previous studies and the 
recent taxonomic revision. 

RESULTS AND DISCUSSION 

Although other components, including phenolic 
compounds, have been isolated from Agathis species [9] 
the present work concentrated on the diterpene resin 
acids as they had been used in previous chemotaxonomic 
studies [7]. The resin samples of A. uitiensis, A. 
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macrophylla and A. lanceolata were initially examined in a 
similar way to previous reports, by separating a 
hexane-acetone-soluble mixture of free acids, diazo- 
methylation and examination by GC. 

Two columns, OV 101 and OV 210, were used to aid in 
identification and the results for typical samples of the 
three species are given in Table 1. Replicate analysis on the 
same resin sample gave reproducible results and 
comparison of separate samples of the same species 
showed that the principal difference was in the proportion 
of communic acids. These acids are particularly 
susceptible to polymerization and their composition is 
reported to vary with the age of the resin [8]. Methyl 
dehydroabietate was used as a reference compound. 

The individual methyl esters were identified by spectral 
comparison with reported values after isolation by TLC 
[7,10-141. Methyl agathalate could not be isolated free of 
agathate but NMR spectroscopy indicated the presence of 
aldehyde groups. Neoabietate was identified by retention 
time only. The TLC separation also yielded a mixture of 
cis- and trans-communal and sandaracopimaradienol 
from A. vitiensis but only the last compound from A. 
lanceolatu as minor constituents. These three alcohols 
were identified by NMR spectroscopy; however, their 
relative proportion in the resins could not be determined 
accurately by GLC as they were not resolved from methyl 
abietate. 

Although in an unpublished and unconfirmed study the 
resins from A. ouata from New Caledonia were found to 
contain components with an enantiomeric configuration 
at C-10, it was expected that the present acids would have 
the normal configuration [3]. This was confirmed by the 
isolation and examination of larger samples of communic, 
sandaracopimaric, abietic and agathic acids as the free 
acids or esters from A. macrophylla resins. Attempts were 
made to also identify a number of the minor components 
but these seemed to be particularly unstable although 
there were indications of the presence of aldehydic groups. 

The major components of A. oitiensis and A. 
macrophylla were very similar in proportion. This would 
agree with the recent botanical revision in which A. 
uitiensis and A. obtusa from New Caledonia are regarded 
as synonyms for A. macrophylla [5]. 
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Table 1. Composition of bled resin acids from Agathis species on GLC analysis as methyl esters 

Ester 

RR, 
Columns 

ov 101* ov210t 
% Peak areas on OV 101 

A. vitiensis A. macrophylla A. lanceolata 

Methyl cis-communate 
Methyl trans-communate Methyl sandaracopimarate 

Methyl dehydroabietate 

Methyl abietate 

Methyl neoabietate 

Methyl agathalate 
Dimethyl agathate 

50 
52 
56 

> 
1 

3 2 
1 1 

61 52 26 16 4 

67 59 34 42 9 

69 tract 
73 1 6 
78 1 2 trace 
85 89 trace trace trace 
93 trace trace trace 

100 100 9: 10 17§ 
112 trace 
117 13 12 4 
132 1 2 trace 
140 2 2 13 
156 225 9 10 41 
184 5 
232 L 

* 220” Methyl abietate R, 11.5 min. 
t 170” Methyl abietate R, 13.7 min. 
$ Includes traces of cis- and trans-communal and sandaracopimaradienol. 
9 Includes traces of sandaracopimaradienol 

The other species examined, A. lanceolata, was 
significantly different and in particular contained a very 
low proportion of communic acids and no corresponding 
alcohols and a high proportion of agathic acid. This result 
is similar to the earlier brief report which found agathic 
type 35 %, abietic type 10 %, sandaracopimaric 35 %, and 
communic type 0% [3]. Taxonomically A. lancedata is 
regarded as a distinct species although in the same 
botanical group as A. macrophylla (group B) [5]. 

The present results were compared with the 
compositions determined by Carman and Marty for 
Queensland kauri pines [7]. The black kauri, now 
identified as A. atropurpurea [15], contained a high 
proportion of agathic acid (56%) similar to the level 
found in A. lanceolata and in the botanical revision this 
species was also placed in group B [S]. The remaining 
four pines now identified as A. robusta and A. 
microstachya had similar compositions, with low (l-3 %) 
proportions of agathic acid and higher proportions of 
abietic (35-37x) and neoabietic acid (26-49%). These 
species were placed in two further botanical groups from 
their morphology [S]. The other species which has been 
reported in detail A. australis from New Zealand [8] 
contains medium proportions of abietic acid (20 %) and 
agathic acid (30% largely as the monomethyl ester) as 
well as cis- and trans-communic acid, sandaracopimaric 
acid and the corresponding alcohols and is thus similar to 
A. vitiensis. Again it has been placed in the botanical B 
group and it appears that medium to high proportions of 
agathic acid constituents may be characteristic of this 
morphological group. 

EXPERIMENTAL 

Resins. Fresh resin of A. uitiensis (Seeman) Benth and Hook 
was collected at Colo-i-Suva, Forestry Station, Suva, Viti Levu, 
Fiji. Fresh and old resin of A. macrophylla (Lindley) Masters was 
obtained from the Forestry Station, Santa Cruz, Solomon 
Islands, and samples of A. lanceolata Lindley ex Warbury were 
obtained from New Caledonia. 

Extraction of acids and ester$carion. Resin samples were 
dissolved in Me,CO (25 ml/g of resin) and an equal vol. of hexane 
was added. After standing for 2 hr the mixture was filtered to 
remove polymeric material and the filtrate was evapd to give a 
mixture of acids. For GLC analysis ethereal solns of the acids 
were treated with ethereal diazomethane at 0”. 

Isolation of acids. Polymer-free A. macrophylla resin was 
extracted as reported previously to give abietic acid [ll ] and 
agathic acid [7] which were identified by NMR, IR, MS and 
optical rotation comparison with authentic samples. 

Isolation of esters. Individual esters were isolated from the 
methylated resin by TLC on Si gel (toluene) and AgNO,-Si gel 
(1:9) (80-100” petrol) and identified by NMR, IR, MS 
comparison with authentic samples and literature values. 
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