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Abstract-Four prenylated phenolics have been isolated from the leaves of Piper ouritum, and characterized on the 
basis of their physical and spectral data. 

1NTRODlJCTION 

During our studies [l-3] of defense mechanisms in 
tropical plants avoided by the leafcutter ant Arta cepha- 
lores, we screened the leaves of the shrub Piper ouritum for 
novel secondary metabolites. Fractionation of the extracts 
of P. auritum leaves resulted in the isolation of four 
benzoicacid derivatives, which werecharacterized by their 
physical and spectroscopic data. Three of these com- 
pounds are new natural products, while the fourth [4- 
hydroxy-5-(~,~-farn~yl)~~oic acid] has only very re- 
cently been reported from another plant species. This 
report deals with the isolation and identification of these 
compounds. 

RFSJLTS AND Dl!XUSSlON 

After extraction of the airdried leaves with chloroform 
and concentration of the extract in oacuo, the residue was 
partitioned between hexane and methanol-water (I : 1). 
The material from the hexane layer was fractionated by 
column and radial layer chromato~aphy; four com- 
pounds were evenlually isolated. 

The high resolution mass spectrum of the first isolated 
compound indicated a molecular formula of C21H2803. 
ItslRspectrumshowsacarbonylabsorption (176Ocm-‘), 
as well as the broad hydroxyl absorption (34OOcm-‘) 
typical of a carboxylic acid. When esterification gave a 
methyl ester derivative, the presence of a carboxylic acid 
functional group in the parent compound was confirmed. 
The UV spectrum, with absorption maxima at 238, 283, 
305, and 3 18 run, then suggested a chromenoic acid moiety 
[4,5]. 

~e’HNMRs~t~mof~m~und lcontainsasetof 
three coupled aromatic resonances (66.79, 7.72, and 7.87, 
Jpb = 8.5 Hz, Jbc = 2 Hz), which suggested the presence 
of a 1,3,4_substituted benzene ring. A second set of 
downfield signals (66.39and 5.61, J = 10 Hz) indicated an 
isolated cis-disubstituted olefin, as expected for a chro- 
menoic acid nucleus. When one of the remaining reson- 
ances (6 1.55) wasassigned toa methyl substituent, the rest 
of the ‘H NMR spectrum indicated that a 4,8dimethyl- 
3,4-nonadienyl group was the second substitutent. The 
electron impact mass fragmentation pattern, which shows 
a base peak at m/z 189 ([C, 1H003]+, 2) and a fragment 

ion at m/z 151 [C, ,H,,+]*, reflects cleavage between the 
chromenoic acid nucleus and this large side chain. 

The “C NMR data (Table 1) of 1 were in complete 
agreement with the above conclusions, including a car- 
binol carbon (80.10ppm), an acid carbonyl resonance. 
(177.77 ppm), and a para relationship between the chro- 
menoic oxygen and the carboxyl group (i.e. at C-6). 
Furthermore, these assignments are in good agreement 
with those reported for dictyochromenoi 3 [6], except, as 
expected, for the effects of the additional carboxyiic acid 

Table 1. “C NMR data for prenylnted phenolics 

Carbon 
IlO. 1 x63 4 5 6 

COzH 171.8 s 170.7 172.2 s 172.1 s 
I 127.8 s 126.9 s 
2 80.1 s 78.2 s 76.0 llS.Od 13OSd 
3 13o.Od 13l.Od 153.9 147.9 s ll5.7d 
4 122.2 d 124.5 d 29.7 142.9 s 159.5 s 
5 128.8d 113.3d 124.1 120.6 s 121.6 s 
6 121.4s 149.3 J 128.2 125.0d 132.5 d 
7 131.9d IlSSd 111.4 
8 116.1 d llb.Sd 146.9 
8a 158.4 s 158.5 s 154.6 
4a 120.5 s 147.2 s 122.3 
1’ 41.8 I 41.1 I 35.6 28.5 I 29.6 t 
2 22.5 I 22.7 I 23.1 121.8 d 120.8 d 
3 123.6 d 122.7 d 124.1 138.4 s 139.4 s 
4’ 135.5 s 135.3 s 135.2 39.7 t 39.7 1 
5 39.7 I 39.8 t 32.8 26.4 f 26.4 t 
6‘ 26.7 t 25.7 t 25.9 123.8 d 123.3 d 
7 124.3 d 124.1 d 124.5 135.7 s 135.6 s 
8 131.3 s 131.3 s 131.3 32.1 t 39.7 t 
9 25.7 q 26.1 q 25.9 26.7 I 26.7 t 

I(Y 17.7 q 17.7 q 17.7 124.4 d 124.3 d 
II’ l6.Oq 16.0 q 25.9 131.3 s 131.2 s 
I2 25.6 q 25.7 q 
I3 17.6q 17.7 q 
14 23.5 q lb.3 q 
15 lb.Oq lb.Oq 
1” 27.2 q 26.8 q III.4 
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function. These facts support our assigned structure for 
compound 1, which we have named piperochromenoic 
acid. 

The ‘H NMR spectrum of the second isolated com- 
pound exhibited sufkient similarity to that of piperochro- 
menoic acid to allow rapid identification of a nonadienyi 
group, albeit with a Z-olefin. However, the presence of a 
benxyiic methylene resonanoz @3.3X a terminal methylene 
resonance (br s at 64.81 and 4.91), and a downfield signal 
(64.07, dd, J = 6,9, 6.21 Hz) coupled to the methylene 
protons of a 4,8dimethyl-3,~no~dienyI unit, indicated a 
chromanoic acid nucleus. Furthermore, differences in the 
aromatic resonances suggested A-ring modifications rela- 
tive to piperochromenoic acid. A broad singlet (2 H at 
7.45) was assigned to the hydrogens ortho to the carboxyl 

group. The absence of other signals in the aromatic region 
of the ‘HNMR spectrum, and the molecular formula 
obtained from the mass spectrum (CIIH,,O,), rquired 
the presence of a hydroxyl group at C-8. Roth the 
‘jC NMR spectrum, taking into consideration calculated 
values for the aromatic resonances [7] and model Z- 
olefins, and the mass fomentation pattern were in 
complete agreement with structure 4 for this compound, 
which we have named piperochromanoic acid. 

The third isolated compound also exhibited the spectral 
features of a substituted benzoic acid. Its mass spectrum 
gave a [Mf + at m/z 358 (C2sHs00& and the presence of a 
carboxyhc acid function was indicated by IR absorptions 
at 176Oand34OOcm~‘.The‘HNMRspectrumcontained 
only two aromatic protons, with chemical shifts and 
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