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(C,H,-EtOAc, 2 3)], mp 185”, analysed for CI,H,,O,, 
Jumpegemn-A from CHC&-MeOH (17 3) eluates, analysed for 3 
&HI 20,, In&n from CHCl,-MeOH (4 1) eluates, amorphous 
powder (2 g), mp 208”, analysed for C24H26013 4 
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Abstract-A novel coumestan Isolated from Phaseolus coccmeus has been characterized as 3,9-dlhydroxy-lO-(y,y- 
dunethylallyl)coumestan and named lsosoJago1 

INTRODUCTION 

Previous research has resulted m the lsolatlon of five 
coumestans from Phaseolus species following either mfec- 
tlon with fung or treatment with CuCI, Coumestrol 1 
has been found to occur m P vulgarrs, P lunatus, 
P aureus and P calcaratus [I], psoraltdtn 2 has been 
detected tn P lunatus [I], soJag 3 has been isolated from 
P aureus [ 11, phase01 4 occurs m P aureus [t] and aureol 
5 has been obtained from P aureus [2] and P mungo 
[Adesanya, O’Nelll and Roberts, unpublished] The pres- 
ent report describes the isolation of three coumestans 
from the runner bean P coccmeus which in addition to 
coumestrol and aureol produces a novel coumestan, 
lsosoJagol6 after treatment with CuCl, 

RESULTS AND DISCUSSION 

The ethyl acetate extract from CuCl,-treated P coc- 
cmeus seedlings was fractionated on a polyamide column 
unng a chloroform-methanol gradient Purficatlon of 
fractions by TLC revealed three fluorescent substances 
which gave purple colours with Fast Blue Salt B reagent 
[3] UV spectroscopy suggested that the three compounds 
may be coumestans and two of the substances were 
subsequently identified as coumestrol 1 and aureol5 by a 
comparison of then TLC, UV, mass spectral and 

‘H NMR characters with authentic standards and htera- 
ture values [2,4] 

The UV spectrum of the thud coumestan contams 
principal maxlma at 206,246 and 347 nm with the nud- 
wavelength maximum having a lower intensity than that 
at 347 nm Addition of sodium acetate produced a 
bathochrormc shift indicating a free hydroxyl at C-3 The 
presence of one or more other phenohc functions m the 
molecule was revealed by further UV spectral shifts upon 
addition of sodium methoxlde The mass spectrum gave a 
plausible [M]’ peak at m/z 336 and a fragmentation 
pattern slmdar to those observed for the prenylated 
coumestans psorahdm [S], soJag [6] and phase01 [2] 
Intense signals at m/z 281 and 280 m the spectrum of the 
new compound could be attnbuted to loss of C,,H, and 
C4Hs radicals from a prenylated [MJ’ at m/z 336 A 
minor peak at m/z 253 could result from loss of CO from 
the ion at m/z 281 Such a transition 1s typical of 
coumestans m which removal of the lactoruc carbonyl 1s 

an important fragmentation 
The ‘H NMR spectrum mdrcated that the compound 

possessed a y,y-dlmethylallyl side chain rather than a 2,2- 
dlmethylchromene rmg Signals were also observed for 
five aromatic protons, three ofwhlch show ortho couphng, 
one 1s meta coupled and one shows both ortho and meta 
coupltng The two posstble structures which can account 
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forthese features are 3,9-dlhydroxy-4(y,ydunethylallyl)- 
coumestan (phase01 4), which has been isolated previously 
from P aweus [2] and 3,9dlhydroxy-lO(y,y-dnnethyl- 
allyl)-coumestan 6 Since the ‘H NMR spectrum reson- 
ance frequencies of the new compound differ from those 
observed for phaseol, the new compound was provision- 
ally charactemed as 3,9-dlhydroxy-lO(y,y-dlmethylallyl) 
coumestan Confirmation of this ldentrty was obtamcd by 
acid cychzatlon of the prenyl side cham which produced a 
compound whose Uv and mass spectra closely resembled 
literature values for soJago1 [6] The UV spectral maxi- 
mum of the cyclued compound at 346 nm m ethanol 
underwent a shift to 362 nm m sodium acetate and a 
further shift to 374 nm m sodnnn methoxlde Apparently, 
therefore, cychzatlon of the prenyl moiety mvolves the C- 
9 hydroxyl rather than the C-3 hydroxyl The new 
coumestan was subsequently asslgned the trivial name 
lsosoJagol 

EXPERIMENTAL 

Extractton and purt@xatron P coccmew var Scarlet Emperor 
seeds, obtamed from Mr Fothergll’s seeds, England, were 
germmated, grown and the seedhngs treated with aq CuC12 as 
prevtously descrtbed 173 Seedlmgs (3 5 kg) were exhausted with 
EtOH and the EtOH extracts were coned m uacuo The residue 
was partitioned between Hz0 and EtOAc and the organic 
fraction was coned to a wscous hquld (668 g) which was 
chromatographed on a column of polyarmde (Polyclar Gaf) 

Elutlon was achieved using a CHC&-MeGH gradient, starting at 
10 % and increasing the MeGH proportion to 100% over 22 1 at 
which time elutlon ceased, 75 ml fractions were collected 
IsosoJagol eluted between 2025 and 3150 ml,coumestrol between 
3225 and 4875 ml and aureol between 4957 and 5850 ml Further 
pur&atlon was achieved by TLC on s&a gel GFzs4 developed 
m hexane-EtOAc-MeOH (6 4 1) (solvent A) and CHCl,-lso- 
PrGH (9 1) (solvent B) 

Coumestrol 1 Yield 9 2 mg Detected as a blue fluorescent band 
on TLC at R,s = 0 23 m solvent A and 0 63 m solvent B UV, MS 
and ‘H NMR charactenstlcs as m refs [4,6] 

Awe015 Yield 10 7 mg Detected as a yellow fluorescent band 
on TLC at R,s 0 60 m solvent A and 0 65 in solvent B UV, MS 
and ‘H NMR charactenstzs as gwen in ref [2] 

JSOSOJOgOl6 Yield 6 2 mg Detected as a blue fluorescent band 
on TLC at R,s 044 in solvent A and 0 50 in solvent B 
UV1E*nm 206, 246, 266 (sh), 295 (sh) 307, 347, EtOH 
+NaOAc 265, 315, 362, EtOH+NaOMe 205, 275, 320, 380 
MS m/z (rel mt) 336 (52) [Ml’, 281 (44) [M -C,H,]+, 280 
(100) [M-CIHs]+, 253 (9) [M-C,H,-CO]+, ‘HNMR 
400MHz(MelCO-db) 6781(1H,d,J =86Hz,C-lorC-7),775 
(lH,d,J=85Hz,C-7orC-l),719(1H,d,J=22Hz,C-4),707 
(lH, d, J = 8 7 Hz, C-S), 7 04 (lH, dd, J = 8 5,2 2 Hz C-2), 5 33 
(lH,brt,Jz 74Hz,C_2’),362(2H,brd,Jz 74Hz,C-1’),189 
(3H, s, Me), 1 67 (3H, s, Me) 

Acid cyclzzatron of6 IsosoJagol(3 mg), HOAc (1 ml) and cone 
H2S04 (2 drops) were kept at room temp m the dark for 4 hr 
TLC m solvent A gave a single fluorescent product (2 1 mg) at R, 
0 75 UV 1%” nm 207,244,266 (sh), 295 (sh), 307,346,360 sh, 
EtOH + NaOAc 210,307,362,386 (sh), EtOH + NaOMe 206, 
255 (sh), 275,315 (sh), 374, MS m/z (rel mt ) 336 (75) [Ml+, 281 
(50) [M -C,H,]+, 280 (100) [M -C,H,]+ 
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