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Phaseollin (I) is a phytoalexin first isolated from fungal-infected 

French bean (1). Recently it was also found in tissue infected with tobacco 

necrosis virus (2). We now report the isolation and identification of three 

other isoflavanoids from this latter source. As all three compounds are in- 

hibitory towards several fungi and are also produced in bean tissue infected 

with the fungus Colletotrichum lindemuthianum (3), they too may be regarded as 

phytoalexins. 
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The first compound, C20H2004, had Xmax(EtOH) 283.5 nm (loge 3.76) and 287 

(3.80),~max (CHC13) 3350, 1628, 1607 cm-l, Mt 324, and gave an orange colour 

with diazotised nitroaniline but a negative Gibbs test. The major fra@;menttiin 

the mass spectrum was atm/e 268 (M+-56)while two phenolic hydroxyls were indicat- 
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ed from the formation of a diacetate M+408 with fragment ions at m/e 366 (M+-42), 

324 (M+-42-42) and 268 (M+-42-42-56). Hydrogenolysis of phaseollin with sodium 

and ethanol afforded a major product identical to the new substance. Structure 

(II) was hence indicated, the ortho-(3,3-dimethylallyl)-phenol explaining the 

facile loss of isobutene in the mass spectrum (4). 

While this work was in progress, Perrin, Whittle and Batterham character- 

ised (5) a new antifungal compound 'phaseollidin' from French bean. Phaseol- 

lidin appears to be identical with the above substance. 
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The second compound C20H2004, had Xmax 2801~~ (4.01) and 310sh (3.27), 

vmax 3350, 1625, 1600cm 
-1 

and gave an orange DNA reactitn and a deep blue 

colour with Gibbs reagent. A dimetbyl ether, M+352, was obtained with diazo- 

methane and an examination of the nmr spectrum (CDC13, 100 MHz) of this deriv- 

ative leads to its formulation as the isoflavan (IIIb). Thus the protons at 

C-2 are non-equivalent and appear as a quartet 25.77 (J,,=lO, J2=4) and a trip- 

letY6.09 (J=lO) (compare the corresponding protons in laxifloran dimethyl 

ether (IV) (6) at 5.7,q,J,,=lO, J2=3 and 6,02,t,J=lO). H-3 gives rise to a 

multiplet at x6.3-6.7 while the protons at C-4 appear as a broad doublet 

X7.11 and 7.20 (compare 7.06 and 7.16). The m-dimethyls appear atT8.62 

(compare phaseollin (I) (I) 8.57,8.61) and the 8 proton of the 2,2-dimethyl- 

chromene gives a doublet att4.41 with J=lO (compare 4.39, J=lO.3). Two of the 

aromatic protons appear as doublets (J=8) centred at 3.09 and 3.29 and are 

assigned to the protons H-5 and H-6'. They are respectively coupled to protons 

H-6 and H-5' which appear with the cbromene a proton in a multiplet at 3.50 - 
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3.66. H-8 resonates at-c.43 and exhibits the expected- splitting (J=2). 

The new substance is hence identified as phaseollinisoflavan (IIIa) and its 

mass spectrum fully supports this structure 

(M*-15) and m/e 187, the latter involving a 

the ion at m/e 309. 

Va R,,Rt,Rs,R, = H 
b R, =H;R2,R1,R,=CH, 

. c R,,R,,lQ,R, = COCH, 

with prominent ions at "/e 309 

retro-Diels-Alder fragmentation of 

VI 

The third antifungal compound* is now formulated as the new isoflavanone 

(Va) end has been assigned the trivial name kievitone derived from the cultivar 

Kievitsboon Koekoek from which it was first obtained. Kievitone, C20H2006,#356, 

gave an orange DNA reaction and a purple-blue Gibbs test. It had\max 293nm 

(log6 4.22) and 330sh(3.58). Bathochromic shifts to 337 and 314~~1 induced by 

sodium acetate and aluminium trichloride respectively, indicated free bydroxyls 

at C-7 and C-5 (7). In the infrared spectrum, the chelated carbonyl appeared at 

1640cm-'. Methylation with diazomethane afforded a trimetbylether (Vb), M+398, 

vmax WtOcm-1 but acetylation gave mainly the tetraacetate (Vc), M+524,ymax 
1700cm-1. 

In the nmr spectrum (CD3COCD3, 100 MHz), kievitone exhibited signals from 

4 aromatic protons. One appeared as a sharp singlet atr4.02 while two appeu- 

ed as an ortho-pair (J=8) at r3.13 and 3.74. !Vhe higher field proton was also 

*With and Bateman have isolated an identical substance from fungus-infected 

bean (personal communication). 
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meta-coupled (J=2) to the remaining proton at 'c3.61. Two possible substitution 

patterns for ring B are suggested by these couplings but as the chemical shifts 

are almost identicalto those observed (x3.09, 3.58, 3.69 in CD3COCD3) for 

dalbergioidin (VI) (8), the I', 2',4'-substitution is favoured. A 3,3-dimethylt 

ally1 side chain was diagnosed from the typical resonances atY8.40, 8.32 (&em- 

dimethyl), 6.82,d,J=7 (methylene) and 4.86,t,J=7 (olefinic proton). The 

protons at C-2 and C-3 appeared as a complex multipletx5.40 - 5.96 in agree- 

ment with the positions observed for the corresponding protons in o-ther iso- 

flavanones (8). 

The 3,3-dimethylallyl group was shown to be located at C-8 by the negative 

Gibbs test of kievitone trimethylether (Vb) and the formation of only one 2,2- 

dimethylchroman isomer, M+ 356, rmax 293, \max (alkali) 293, )\max (A1C13) 

315m, on treatment of kievitone with acid. 

We thank Professor Sir D.H.R. Barton and Dr. L. Phillips (Imperial Col- 

lege) for nmr facilities, Mr. R. Self (A.R.C. Food Research Institute) for mass 

spectrometry and Dr. B.J. Deverall and Professor R.L. Wain for their helpful 

advice. 
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