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Abstract-l-Allyl-2,3-(methylenedioxy)-4,Sdimethoxybenzene, 4-methoxy-3,S-bii(3’-methyl-2’-butenyl)&enzoic 
acid, and the known compounds 5-hydroxy-7-methoxy5vanone and 2,6-dihydroxy-4-methoxydihydrochalcone have 
been isolated from the fruits of Jamaican Piper aduncum and Piper hispidum. 

lN’I’RODUClTON pounds were obtained from each plant extract. 

The Pipemceae with its three genera Piper, Pothomorphe 
and Peperomea are found commonly in Jamaican thickets 
and limestone area, at an altitude of 17-670 m. The genus 
Piper is widely used in folklore medicine in Latin America 
and the West Indies [l-6]. In Jamaica, of the eleven Piper 
species known, Piper aduncum L. and Piper hispidum SW. 
are listed as remedies for cold and stomach aches and as 
insect-repellents [l]. Piper fodyeni C-DC., endemic to 
Jamaica, though not noted for its biological activity, was 
previously investigated by Burke et al. [7j in an attempt to 
study the chemosystematics of new and old world Piper. 
They reported the isolation, characterization and syn- 
thesis of the E- and Z-isomers of a simple butenolide, 
fadyenolide. Prior to this, several other lactones isolated 
from Piper have been used as taxonomic indicators 
[S-11]. In addition to these lactones, &penes [12, 133, 
alkaloids [14-181 and 5vonoids C19.203 have also been 
found in other medicinally important Piper species, 
espa%Uy in those native to the Middle and Far East. 
These discoveries, especially of fadyenolide, 5,6-Z- and E- 
butenolide in the endemic P. &dye&i, prompted the 
investigation of other Jamaican Piper species. We here 
report the results of our findings on the fruits of P. 
aduncum and P. hispidm 

Compound la, CIzHI*OI, a colourless and aromatic 
oil gave llEH at 208 and 285 am and v&at 1625 cm-‘. 
The ‘H NMR spectrum showed signals for two methoxy, 
one methylenedioxy and one aIly1 group as weU as single 
aromatic proton. Considering all the spectral evidencq 

RFSULliS AND DEXXBS~ON 

Cold petrol extraction of the dried, milled flits of P. 
udmcum and P. hispidum collected in the hills of St. 
Andrew, Jamaica, afforded a yellow viscous oil in each 
case upon removal of the solvent. Ealuation of each 
crude extract by TLC indicated a strikingly similar profile 
of compounds. The crude extracts were purified by silica 
column chromatography, followed by preparative TLC. 
This gave compounds la, 2 and 4. Methanol extraction of 
the defatted residue gave compound 3. AU four com- 
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including the “CNMR, six possible structural forms 
were evident for compound la. The proposed structure 
(la) was conlirmed by chemical transformations. 

The double bond of the ally1 group was first isomer&d 
into conjugation with the aryl ring using alcoholic 
potassium hydroxide. The resulting olelinic bond was 
then cleaved with osmium tetroxide-sodium periodate in 
aqueous THF to produce the corresponding carboxylic 
acid (Ii). The melting point (68-69’) of this acid differed 
considerably from those of the two isomeric acids, 
dillapiolic acid (HI) (mp 150-151”) and apiolic acid (lj) 
(mp175-176”)[14]whicharederivativesofdillapiole(Ib) 
and apiole (If), respectively [21]. The synthesis of dil- 
lapiole and apiole have been reported by Dallacker [22] 
and the corresponding acids with orthe hydrogens fully 
characterized. This eliminated structures lb and If from 
consideration. Thus, only four possible isomers, (la, c, d 
and e), remained possible structures of this compound. 

The structure of the acid was resolved primarily by 
NMR techniques since several efforts to decarboxylate the 
acid failed to afford a product with a tetrasubstituted 
aromatic ring This latter compound with two aryl 
protons would have indicated the relative orientation of 
the proton and the auboxylate group in the acid. The 
differences in the chemical shifts of the aryl proton in the 
olefins (la and lg) and the corresponding acid (li) 
indicated that the aryl proton was in the position ortho to 
the alkenyl side chain. This was confirmed by observing 
the shift in the position of this aryl proton in the ‘H NMR 
spectrum of li with the addition of a euroshift reagent, 
tris[3-(heptalIuoropropylhydroxymethylene)-2~mpho 
rato]europrium (III). A mole ratio of 0.77 mole shift 
reagent to 1.0 mole acid (li) in CDCls produced a 
downfield shift of 2.51 ppm in the position of the aryl 
proton. Other groups experienced shifts of 0.53,0.73 (2 x 
methoxy), 0.31 (methylenedioxy) and 3.30 (acid proton) 
ppm to lower fields When the euroshift reagent was 
checked against 4-(3’,3’dimethyl allylhbenxoic acid, the 
ortho protons (H-2, H-6) were similarly shifted, the 
magnitude being significantly larger than that of the meta 
protons (H-3, H-S). The shifts were 214 and 0.44 ppm, 
respectively. Signals for the methylene proton of the 

dimethyl ally1 group showed a shift comparable to that 
shown by the methoxy and methylenedioxy groups of the 
acid li. Hence, of the four possible structures remaining, 
only the acid derived from pseudodillapiole (la) has a 
proton ortho to the auboxylate group. Our compound is 
therefore pseudodillapiole (la), which to our knowledge 
is the first time it has been found as a natural product. 

Compound 2, CtsHr*Os, mp %96” was obtained 
from petroleum. The IR YE at 2950.1695 and 1600 cm- I, 
UV llEH at 242 and 208 nm, ‘HNMR and ‘“C NMR 
spectra con6rmed that this compound was the substituted 
pmethoxybenxoic acid (2). The appearance of the two 
ring protons as a low field singlet at 6 7.79 established that 
they are orrho to the carboxylic acid. The number of 
signals in the ‘H and 13CNMR spectra, in particular, 
highlighted the symmetrical substitution pattern on the 
benzene ring The shift in the carbonyl absorption band in 
forming the methyl ester (172Ocm-i) from the acid 
(1695cm-‘)andthelackofbaseshiftintheUVspectrum 
of the latter confirmed that 2 is the carboxylic acid and not 
the isomeric phenolic ester. Since the onset of our work, 
this compound was reported to be present in a Colombian 
Piper sp. [23]. 

The crystals obtained from the methanolic extract was 
shown to be the pinostrobin (3), C&Hi~O~, mp 103104”, 
by comparison of the spectral data 124-261, UV, IR, ‘H 
and ‘% NMR spectra and CC-MS of its silylated deriva- 
tive. The values for the optical rotation, [a];’ - 8” (~1.0; 
CHC13) and the mp of 3 compared with the range of 
literature values [24-261 and indicated that our isolate 
ditTer in enatiomeric purity. To evaluate the latter, the 
‘H NMR spectrum of 3 was checked using a chiral shift 
reagent, (Sb( +)-2J&ifluoro-1-(9-anthryl)ethanol 
[27-291. The chiral shift reagent, 3.93 mole ratio. resolved 
the C-2 proton into two doublet of doublets for the S and 
R enantiomers, which had appeared previously as one 
doublet of doublets at 65.40. The integral ratio of these 
two doublet of doublets at 5.24 and 5.29 ppm, respect- 
ively, were 53 : 47. Since the measured molecular rotation 
represented by this molecular excess was - 8” it is clear 
that the molecular rotation of the 2.9~anomer of 3 should 
be about - 130”. 

The biogenetically related dihydrochalcone (4), 
Ci6Hi60~, mp 164-165” was also obtained from ethyl 
acetate-petrol, and was characterized by UV, IR, NMR 
and by MS. In addition, 3 and 4 were correlated by 
conversion of 3 to 4 by reductive cleavage at C-2 with zinc 
in acetic acid. 

Piper oduncum and P. hispidum are easily distinguished 
by their fruits [30]. Yet, despite the morphological 
differences, our. results show a similar biochemistry. 
It is interesting that flavanones and canes, but 
no 5- or &membered ring lactones, nor piperamides 
[7-l 1,19,20,25] found in fruits of several Pfper spaies, 
were detected in the fruits of the two Piper species 
described. 

EXPERIMENTAL 

General meihafs. Elemental analysis were in agreement with 
mokcular formulae. Mps arc uncorr. ‘HNMR (60,300 and 

400 MHz) and ‘%ZNMR (75.45 MHz): CD&. MS (70eV, EIk 

[a]g: CHC&; W: EtOH, KBr, CHCl, 01 as film. Rep. TLC 
TLC and CC were carried out on silica gel using a petrol-Me&O 
solvent system. 

Plant material. Fruits of P. adumun and P. hispidm were 






