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A&tract-Two phytoalexini from American 
of 3,5,4’-trihydroxy4isopentenyls@l~ne. 

varietks of AUiChiS have been characterized as the cis- and trans-isomers 

Keen Cl] previously reported that two antifungal com- 
pounds were present in extracts from germinating seeds 
or from stems of American peanut (Arc&is hypugaea L., 
Virginia Jumbo and Spanish, obtained from Burp& Seed 
Co,, Riverside, CA, U.S.A.) plants challenged by micro- 
organisms Simultaneously, Ingham isolated two related 
but distinct wmpounds from the fungus-infxted hypo- 
cotyls of an African-grown cultivar of A. hymma. These 
have been identied as c& and PUS-3,5,4’-trihydroxy- 
stilbene (resveratrol) [2]+ Since the compounds from 
American or Afican peanuts were not detected in 
extracts from non-inoculated plant tissues, they appeared 
to be phytoalexins, post-infectionally formed compounds 
involved in the resistance of plants to attack by micro- 
organisms [3,4]. We report evidence here indicating that 
the phytoalexins from Amerti peanuts are the cis- and 
puns-isomers of 3,5,4’-trih~droxy4isopentenylstilbene 
(la), compounds previously not found in nature. 

The two peanut compounds were blue fluorescing on 
TLC plates under 254 run UV light and quickly decom- 
posed in daylight to form yellow products that were not 
antifungal. For purification, the compounds were 
extracted from germinating peanut seeds [l J by grinding 
in 95% EtOH at room temp. The filtered solutions were 
concentrated and extracted with EtOAc. The EtOAc 
fraction was concentrated and chromatographed on 
Merck GF, 54 Si gel plates (0.375 or 0.5 mm) with hex- 
ane-EtOAoMeOH (60:40:1). The two blue fluorescent 
bands (& 0.47 and 0.28) were eluted with Me&O, and 
the concentrated elutes rechromatographed on prepara- 
tive plates with CHC&-Me2CO+onc NH&H (50: 50:1, 
Rf 0.47 and 0.28, respectively). Elution with Me,CO gave 
the two compounds as viscous oils which could not be 
crystallized and which rapidly turned yellow in air; they 
were therefore stored in solution. 

The two compounds gave similar mass spectra 
W+ = 296 for both compounds and higb resolution 
gave the empirical formulae as C19H2003); other promi- 
nent fragments at m/e 281, 279, 241 (base peak), 165, 
137, and 121); the base peak at M+ - 55 was suggestive 
of an o-hydroxy isopentenyl grouping; the lower com- 
pound gave &,,, (EtOII) 302, 216nm and NaOH pro- 
duoed an absor&rnce shift to 35Onm; the upper com- 
pound gave &, (EtOH) 327, 225 nm with a shift of the 
high band to 355nm with NaOH added}; both com- 
Rounds formed triacetates (M+ = 422, CZ5Hz606). IR 
spectra of both compounds were nearly identical and 
suggested aromaticity and the presence of hydroxyl 
groups. The NMR spectra of the two compounds were 
very similar and disclosed several aromatic protons and 
signals typical of isopentenyl groups. Since there 
appeared to be no heterocyclic oxygen atoms, it was con- 
sidered that the two compounds might be trihydroxy- 
lated, isopentenylstilbenes. If true, a 3,5,4’-hydroxylation 
pattern was most biogenetically feasible with the isopen- 
tenyl residue located at carbon 4; the two peanut com- 
pounds were therefore methylated (Me$!D.+, K2CQ, 
Me2CO) and the resulting products isolated by TLC and 
compared with a sample of 3,5,4’-trimethoxy4$open- 
tenylstilbene (lb), recently isolated from LkrrisJZor~ 
by Braz et al. [SJ. The upper methylated peanut com- 
pound gave identical UV and mass spectra to the Derris 
stilbene and co-chromatographed with it in several Si 
gel systems. Braz et al. [SJ formulated their stilbene as 
the trans-isomer (lb), and our data support this conclu- 
sion. Thus the upper peanut compound is tram- 35,4’- 
trihydroxy4isopentenyistilbene (la). The other peanut 
compound is considered to be the corresponding cis- 
isomer on the basis of its consistently lower Rr in TLC 
systems [6-J, its lower UV absorption band [6], and the 
similarity of other spectral data to the franscomgound 

The stilbene isomers appeared to have similar anti- 
fungal ,activity against Cladosporti cw inuminthe 
TLC bioassay [l J (minimum activity = 1-5 ,ug spotted). 
Although these two stilbenes have not previously been 
reported as phytoaIexins, it is well known that several 
related and naturally-occurring hydroxylated stilbenes 
have marked antifungal properties [7-103. In agreement 
with other findings [ll], complete acetylation or methy- 
lation of the peanut stilbenes destroyed their antifungal 
activity in the TLC bioassay. Although stilbenes have 




