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Tabkau. 3. Spectres de RMN (a ppm)* in DMSO 

2’ 6 2” 6”’ 5 3”’ 5”’ 6” *,, 8 6 3 3” 

Putraflavonc (3’-8”) (1) 790 d 7,50 d 6,70 6.70 6,40 s - 6,40 6,20 d 6.70 7.20 
J = 2Hz J = 2Hz 

Corn@ Tmesipteris 7,99 m 7,59 d 7.12 d 6,70 d 6.37 s - 6.45 d 6.20 d [6,81 s 6,76 s] 
J=9Hz J=9Hz J=9HzJ=9Hz J = 2,5Hz J = 2,SHz 

Robustaflavone (3’-6’3 7.87 d, 7,94 d 7,97 d 7,09 d 7,03 d - 6,68 s 6,52 d 6.23 d [6,80 s 6,80 s] 

(2) J=2mJ=2,9Hz J=9Hz J=9HzJ=9Hz J = 2Hz J = 2Hz 

l replacements chimiques par rapport au TMS. 

d’un &hantillon d’herbier [3] nous montre I’homo- 
g&it& biochimique de l’ordre des Psilotales, homo- 
g6ntitk dkjja soulignQ par Caldicott et al. [4] aprbs &de 
de la cutine des deux genres. 

Il convient de noter en outre que, parmi I’ensemble des 
Ptkidophytes, une telle dkfinition flavonique se rencontre 
Cgalement chez les Selaginellales (Lycopsida) [3, 5, 63. 
Ce rbultat m&rite attention puisque des auteurs comme 
Baker [7], Campbell [8] et Scott [9] ont, sur des crittkes 
classiques, propost prkiskment d’inclure les genres 
Psilotum et Tmesipteris dans les Lycopsida. I1 semble, 
pour notre part, que cette analogie de composition 
rCv&le I’expression d’un caractere ancestral, et traduit 
plus un tltment de filiation qu’un caractke de parent& 
ktroite. L’ensemble des considerations phylogtnttiques 
concernant les divers taxons prkkdemment cids sera 
envisagk prochainement, g la lumitre notamment de 
don&s nouvelles relatives aux Isoetales. 

PARm EXPERIMENTALE 

kipteris tannensis a ttt r6coltt en Nouvelle Ztlandc. 30 g 
de frondes stches ant Cti btdrtil+&. per rr J.viq%n & 3 g suivant 
la technique utilii au IL~oI,I,~~~< [1&0j c~ 12. II>\ ,>noides sent 
r&cup&s par extraction tthtrte. Aprts tvaporation de Et,O, 
le &idu est repris par H,O bouillante. La filtration sur verre 
frittt no4 permet I’6limination des substances lipophiles. Aprbs 
refroidissement et acidilication par HCI, on pr&e a une 
nouvelle extraction par Et,O. Aprb Cvaporation du solvant, le 
rbsidu repris par MeOH est ChromatographiC sur CM de silice 
(Merck, solvant C,H,-EtOAc-HOAc 10: 3 : 2). La bande inf&i- 
cure majeure, &up&e et el&e par le MeOH, est g nouveau 
chromatographi&e & I’aide du systkme polyamide Macherey 

Nagel DC6, solvant C,H,-MeEtC&MeOH, 6 :2:2; la bande 
inf&-ieure. apr& &cup&ration, est chromatographi& sur colonne 
de polyamide Machcrey Nagel SC6 suivant la technique 
anttieurement d&rite [ 111. Le compost iIXOMU est &up&rC 
dans les deux dernitrea fractions (no5 et 6). Les valeurs de R, 
(Tableaux 1 et 2) ont &t& compar&s d celles d’un echantillon 
d’amentotlavone extrait de fsilotum 
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Among the numerous phenolic compounds induced in bitory compounds were also induced by the action of 
immature winged bean pods inoculated with spore 
suspensions of Botrytis cinerea or B.fabae are 3 which 

CuCl, solution on winged bean leaves. 

inhibit Cladosporium cucumerinum. Two of these inhi- 
The first compound, (M+ 324, C,eH,,O,) had PMR, 

UV and MS identical to phaseollidin [l, 23 (1). The 
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2R = OH,R, =OMe 
3R=OMe,R,-OH 

TLC R, was identical to that of an authentic sample in 
3 solvent systems. The PMR spectrum of the second 
compound (M+ 270, C,,H,,O,, [cx]bs -2Ol”, in CHCl,) 
showed the complex pattern characteristic of the hetero- 
cyclic ring protons in pterocarpans [3] and analysis of 
the chemical shifts and splittings of the signals for the 
aromatic ring protons supported substitution at C-3 
and C-9, as expected on biogenetic grounds, The close 
similarity of the PMR and UV spectra to those of mcdi- 
carpin (2) (blk” -229.5” [4-J, [a];’ -226” [5], both in 
CHCl,) suggeSted that the two compounds might be 
isomeric. On hydrogenation in EtOH over Pd/C an 
isoflavan (M+ 272) was produced, the MS of which 
showed retro-Diels-Alder fragmentation yielding major 
peaks at m/e 136 and 137 (the latter representing an 
hydroxymethoxytropylium ion, or arising from H trans- 
fer to m/e 136). The presence of these fragments confirms 
that a OMe group is attached to ring A, The pterocarpan 
is therefore considered to be 9-hydroxy-3-methoxy- 
pterocarpan (3), which has already been synthesised [6], 
but has not yet been reported as a natural product. 

Thethirdcornpound(M+354,C,,H,,O,,[~]~~ -2253 
in CHCl,) was identified by PMR [3] as a pterocarpan 
containing one OMe and one isopentenyl group. The 
presence of 4 aromatic protons showed that both of the 
OH groups required to complete the molecular formula 
must be phenolic. Hydrogenation of this pterocarpan 
gave an isoflavan (M+ 358) which cleaved in the mass 
spectrometer by both retro-Diels-Alder pathways [7] 
giving fragments m/e 153 (100 %), 206 (31%) and 205 
(18 %). The pterocarpan therefore has the OMe group 
attached to ring A and the isopentenyl group to ring D; 
in addition each of these rings bears one OH group. 
The PMR resonance at 7.3-7.5 6, apparently characteris- 
tic of H-l in pterocarpans [ 1,3] was missing in this case, 
indicating substitution at C-l. The doublets at 6.98 and 
6.37 6 (J = 8 Hz) can therefore be assigned to H-7 and 
H-S (cf. phaseollidin [l] (l), ‘6.93 and 6.36 b). Further 
evidence for substitution at C-I is provided by the 
broad singlet at 6.086, representing the two A-ring 
protons. The equivalence of their chemical shifts must 
result from substitution at C-l and C-3, since only in 
this case do the protons experience an equal degree of 
shielding by the oxy-substituents. In pterocarpans 
unsubstituted at C-l but with oxy-substituents at C-2 
and C-3, H-l is less shielded than H-4, and examples [8] 
show a chemical shift difference of 0.44-0.50 6 between 
H-l and H-4. 

It remains to be established whether the substituent 
at C-l in the new pterocarpan is OH or OMe; a negative 
Gibbs test favours the latter, and structure (4) is conse- 
quently indicated for this compound. 

lR=H 
4R-OMe 

EXPERIMENTAL 

Seed of Psophocar~ tetrogonobbus (L) D.C. was supplied by 
Highlands Agriculture Experiment Station, Aiyura, Papua New 
Guinea. PMR spectra were recorded at 60 MHz_ Immature pods 
were opened along the sutures, the seeds removed and the 
exposed tissue inoculated with drops of aq. spore suspension 
(5 x 10’ spores/ml) of Botrytis cinerea,or B.f&ue. After 24 hr 
incubation at 21” the drops of spore suspension were replaced 
by H,O. After a further 24 hr the infected tissue was macerated 
in M&H. The macerate was filtered and evapd to yield a 
residue which, combined with the spore suspension, was par- 
titioned between CHCI, and H,O. The CHCI, phase contained 
compounds (1) (3) and (4) which were isolated by TLC (Si gel, 
CHQ,-EtOH, 97: 3, then hcxane-EtOAc, 3: 1). Leaves were cut 
into strips and floated on 10m3 M aq. CuCI,. After 72 hr the 
leaves were macerated in MeOH. The filtered macerate was 
evapd and the resulting residue was dissolved in CHCI, pre- 
viously shaken with the CuCI, soln. Phenolic compounds were 
separated from the CHCl, by extraction with 1% aq. NaOH 
and recovered by acidification with HCl. Compounds (1) and (4) 
were isolated by TLC as above, in yields of 67 and 52 mg,ikg fr. 
wt respectively. 

, 

Spectroscopic data. (3), 1z nm (log E): 283 sh (3.78), 286 (3.82), 
292 sh (3.63). PMR (CDCI,, 6): 7.45 (d. J = 8 Hz, H-l), 7.1 
(br. d, J = 8 Hz, H-7), 6.66 (q, J = 8, 2.5 Hz, H-2). 6.4 (m. H-4, 
H-8, H-lo), 5.52 (d, J = 7Hz, H-lla), 4.24 (m. H-6 q.), 3.8 
(s, -0Me). (4), AZ” nm (log E): 284 (3.52). PMR (CDCl,, 6): 
6.98 (d, J = 8 Hz, H-7). 6.37 (d, J = 8 Hz, H-S), 6.08 (brs, H-2, 
H-4), 5.6 (d. J = 7 Hz, H-lla), 5.36 (m, isopentenyl CH), 4.2 
(m, H-6 q.), 3.87 (s, -OMe), 3.4 (m, isopentenyl CH,), 1.75, 
1.79 (s, s, isopentenyl Me’s). 
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