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Abstract-2-(E)-0-p-Coumaroyl-, 2-(E)-O-feruloyl- and 2,4-(E,E)-0-diferuloylaldaric acid esters from orange peel have 
been isolated and identified spectroscopically. GC-analysis of the TMS-derivatives of the hydrolysis products 
indicated the aldaric acid was glucaric acid. 

INTRODUCTION 

In a previous study of the hydroxycinnamic acid de- 

rivatives in citrus, we reported the isolation and identific- 
ation of 2-(E)-O-p-coumaroyl- and 2-(E)-O-feruloylgalac- 
taric acid from orange peel [ 11. The esters were shown by 
HPLC to be two compounds of a group of several 
unidentified p-coumaric and ferulic acid derivatives. Here 
we present evidence of the identity of more of these closely 
related compounds. Esters of hexaric acid moieties with a 
hydroxycinnamic acid have been found in the leaves of 
various solanaceous plants [2, 31 and in rye [4]. 

RESULTS AND DISCUSSION 

The fractions studied were obtained by preparative 
HPLC. In the case of the monoesters several narrow 
eluting fractions were isolated which gave highly hygro- 
scopic white crystalline substances upon freeze drying. 
The purity and stability of each isolated fraction was 
established by analytical HPLC. This was also used to 
check for rearrangements during the isolation and puri- 
fication procedures. 

The ferulic and p-coumaric acid fractions each showed 
a pattern of four peaks by analytical HPLC. These could 
be unambiguously differentiated from the previously 
identified p-coumaroyl- and feruloylgalactaric acid peaks 
which had similar retention times. Hydrolysis of each 
fraction gave the free hydroxycinnamic acid. GC-analysis 
of the TMS-derivatives of the compounds produced by 
enzymatic hydrolysis indicated glucaric acid. A clear 
distinction between glucaric acid, galactaric acid and 

their lactones was possible. One peak from each fraction 
was isolated in amounts sufficient for NMR- and MS- 
analysis. The nature of the various moieties in the mole- 
cules were unambiguously identified from the cross peaks 
in the 2D ‘H COSY spectra (1) or by homodecoupling (2). 
The low field shift of H-2 of the aldaric acid moiety was a 
clear indication of the point of attachment of the hydroxy- 
cinnamic acid substituent. As the absolute geometry of 
this asymmetric centre is not determinable by NMR the 
unambiguous identity of the glucaric acid derivatives 
cannot be established. This would only be possible by X- 
ray analysis of a suitable derivative. Thus the compounds 
are either 2- or 5-substituted glucaric acids. 

The p-coumaroylglucaric acid is one of two main 
components which could not be separated by HPLC. 
From the FABMS the second compound has a M, 14 

mass units higher with a methoxyl group replacing one of 
the hydroxyl groups in the glucaric acid moiety. The 
feruloylglucaric acid ester showed a small additional 
component, which is probably the benzoylglucaric acid 
from the FABMS. The other peaks in the two fractions 
could not be obtained in a form suitable for NMR and 
MS studies. However, it is quite probable that these 
correspond to the other open chain isomeric forms as 
positional isomerism is a well-known phenomenon which 
occurs with esters of phenolic acids with polyhydroxy 
compounds [2]. La&one forms were not present, as an 
orange extract showed the same pattern of peaks before 
and after treatment with alkali. 

The purified diferulic compound was a white crystal- 
line substance that was less hygroscopic than the mqnoes- 
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(s x 2,C-13,C-23), 147.84,147.64(d x 2, C-9, C-19), 127.74,127.63 
(sx 2, C-10, C-20), 124.17, 124.05 (d x2, C-15, C-25), 116.45, 
116.37 and 115.39, 114.77 (dx4, C-14, C-24 and C-8, C-18), 

,, 

111.84,111.78(dx 2,C-ll,C-21),75.74,71.21,69.85(dx2,dd,C- 2, 
2, C-3, C-4, C-5), 56.34, 56.23 (q x 2, C-16, C-26). FABMS m/z: 
561 [M-H]-, 385 [M-C,,H,O,]-, 209 [M-C H 0 I-. 20 17 b 3, 
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Abstract-The aerial parts of Platypodanthera melissaefolia afforded several known p-hydroxyacetophenone deriva- 
tives and two new ones. Furthermore, coumarins and a guaianolide were isolated. The chemotaxonomic relevance of 
these findings is discussed. 

The monotypic genus Platypodanthera (Compositae, 
tribe Eupatorieae) is placed in the subtribe Gyptidinae 
[l]. The only species P. melissaefolia (DC) K. et R. was 
originally described as Ageratum melissaefolium DC and 
later transferred to Trichogonia by Mattfeld. However, 
the morphology clearly differs from both genera [2]. We 
now have studied the chemistry of this species. In addit- 
ion to the coumarins herniarin and ayapin the p-hydroxy- 
acetophenone derivative 1 [3] and the derived vinyl 
compounds 2 [4] and 3 [4] were isolated. Furthermore, 
the tremetone derivative 5 [S] and the guaianolide 7 [6] 
were present. Two further compounds (4 and 6) were 
closely related to 3 and 5 respectively. 

structure. Therefore, in agreement with the molecular 
formula, the corresponding cyclic anhydro derivative was 
present. The observed coupling of H-2 required a cis-ring 
closure if the value was compared with those of cis- and 
trans-substituted toxol derivatives [3,4]. We have named 
compound 6, platypodantherone. 

The structure of 4 followed from its ‘H NMR spectrum 
which was in part similar to that of 3. However, the 
signals of the vinylic protons were replaced by a singlet at 
69.91, clearly indicating an aldehyde proton. Further- 
more, the signals of the aromatic protons were shifted 
down field while the coupling remained unchanged. Ac- 
cordingly, we were dealing with the aldehyde 4 most 
likely formed by oxidative degradation of 3. 

The chemistry of Platypodanthera is in part related to 
that of some Trichogonia species, where viny1 derivatives 
like 2 and 3 and other p-hydroxyacetophenone derived 
compounds are present [4,9]. From one species also 
guaianolides are reported [9]. Derivatives of p-hydroxy- 
acetophenone are also isolated from representatives of 
Bahianthus [lo], Stylotrichium [l l] and Campuloclinium 
[unpublished], all placed in the subtribe Gyptidinae. 
However, these compounds are relatively widespread in 
many genera of the Compositae. The isolation of 2-4 and 
7 indicated closest relationship of Platypondanthera to 
Trichogonia and not to Ageratina. 

EXPERIMENTAL 

The structure of 6 also could be deduced from the The air-dried aerial parts (80 g, collected in February 1987 in 
‘HNMR spectrum which was similar to that of 3a- Peru, voucher RMK 8597, deposited in the US National Herba- 
hydroxy-11-acetoxytoxol [7]. However, some signals rium Washington) was extracted and worked-up as reported 
were clearly different. Especially, the pair of broadened previously [12]. The extract was first separated by CC into five 
doublets at 64.18 and 4.34 (H-11) required a more rigid fractions (petrol with increasing amounts of Et,O). The first 


