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was identified as agathic acid 19-monomethyl ester-* m p. 87-88° (evac. cap. corr.), (lit.*
81-86°); [215° +61:1° (c 0:6, CHCl,), (Iit.* +57°); and NMR (CDCl,) 6 0-52 (s, Me at C-
10), 118 (s, Me at C-4), 2-17 (s, Me, C-16), 3-63 (s, COOMe), 4 51 and 490 (=CH,), 5 66
(br s, H at C-14) and 11-33 (COOH), cf. data of Thomas.*

Imbricataloic acid was 1dentified by the GLC retention characteristics of the methyl
ester and by the NMR spectrum of the ester as 1solated by preparative GLC. Imbricata-
loic acid was first found 1n the needles of P. elliotti® and has since been found to occur
in the needles of a large number of pines.®

From these data, 1t appears that there are at least two chemically different variants of
P massoniana.

Cortex. All of the trees contain the common pine resin acids with levopimaric/palustric
and neoabietic acids predominating. The resin acid fractions for trees of the Ma-14 type
do not contain any of the agathic acid monomethyl ester; trees of the Ma-55 type have
10-20%; imbricataloic acid in the resin acids.
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* Found m Agathis australis resin, THOMAS, B R (1966) Acta Chem Scand 20, 1074 Agathic acid 16-mono-
methyl ester has been 1solated from Agathis miciostachya oleoresin, CARMAN, R M and MARTY, R A (1966)
Australian J Chem 19, 2403 Dehydropinifolic acid (the C-4 epimer of agathic acid) has been found n the
needles of P sylvestris, NORIN, T, SUNDIN, S and THEANDER, O (1971) Acta Chem Scand 25, 607

5 SPALDING, B P, ZinkEL, D F and RoBerts, D R (1971) Phytochemustry 10, 3289 The C-4 epimer of imbrica-
taloic acid has been found 1n the needles of some P nigra samples ©
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An earlier study of anthocyanins in Podocarpus lawrencu® had failed to identify a cyani-
din glycoside which appeared as a minor constituent 1n extracts of female cones. On paper
chromatography this compound, PC3, had unusually high R, values in both BAW and
5% AcOH solvents (0-42, 0-63, compared with cyanidin-3-glucoside 0-30, 0-24 and cyani-
dm-3-rutinoside 0 30, 0-36, respectively). PC3 has since been obtained 1n high yield (in fact
1t appears as the major component 1n the extract) by using a procedure for extraction of
fresh cones and primary pigment purification, in which contact with mineral acid is
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virtually eliminated * This suggested that PC3 contamed an unusually labile type of glvco-
side

Hydrolysis with 2N HC1 gave equumolar quantites of cyanidin. glucose and rhamnosc.
and spectral exammation showed the S-hydroxyl was unsubstituted Partial hydrolysis
yielded cyamidin 3-glucoside as the only intermediate, and all of the origmal PC3 had dis-
appeared within 2 min. The extreme lability of PC3 to acid conditions was shown further
in attempts to prepare purified samples by paper clectrophoresis in formate buffer. pH 2 2.
and by PC using the solvent H,0 AcOH-conc HCI (8215 3} In cach case PC3 ran as
a bioside, but was degraded to cyanidin 3-glucoside as the paper dried out The most likely
structure for PC3 was considered to be a 3-bioside of cyamdin, containing glucose and
rhamnose, other than rutinose That 1t was the 3-neohesperidoside (1,2-y-rhamnosylgtu-
cose) was shown by hydrogen peroxide oxidation of PC3* and comparison of the resultant
disaccharide with an authentic sample of neohesperidose obtained from naringin m the
same way PC data published by Williams ¢t al # show a cortesponding differentiation ol
the 3-neohesperidoside and 3-rutinoside of quercetin

Lowry® has previously reported two anthocyanins from Podocarpus species (podocar-
pins A and B. substituted 3-glucosides of cyanidin and pelargomdin, respectively) with un-
usual chromatographic behaviour similar to that reported here for PC3 Lowry remarks
also on the inherent instability of hus compounds, and that they may not have resisted stor-
age as “dried films” prior to working up In view of these propertics and the distribution
of podocarpins A and B in other species of the subfamily Podocarpoideac, to which P law-
rencn also belongs, it 1s probable that podocarpin A 1s 1n fact cyamidin-3-ncohesperidoside
and podocarpin B the pelargonidin analogue It 1s of interest to note also that the cones
of another endemic Tasmanian specics Microcachrys tetrayvie Hook  contams dn un-
identified pelargonidin derivative showing chromatographic behaviour corresponding (o
podocarpin B. However, this material has not yet been collected 1n sufficient quantity to
confirm 1ts identity as pelargomidin 3-neohesperidoside

EXPERIMENTAL

Extraction and solation was carried out using a cotumm of the weak carboxyhe acwd wn-eschdnge resm Bio
Rex 70 H™ {Bio-Rad Laboratories) followed by PC procedures as described by tarman and Crowden ™ Hiydio-
gen peroxide oxidation to detach the 3-hroside was basicalty the method of Chandter and Harper,® but altos mg
oxidation to proceed for only 4 hr and omitting the tteatment with Pd
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