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Abstract-Analysis of the methanol extracts of the rhizomes of Irzs mllesu resulted m the lsolatlon of a new isoflavone, 
5,6,7,4’-tetrahydroxy-3’-methoxylsofiavone and that of Irzs kumaonenws, lnskumaonm methyl ether, lnskumaonm, 
msflorentm, Jumpegenin-A, lrigenrn and lrldm 

INTRODUCTION 

Recently we reported a new lsoflavone from Iris mdesu 
[l] Further work on the same species has now afforded 
another new lsoflavone characterized as 5,6,7/Y- 
tetrahydroxy-3’-methoxylsoflavone Irrs kumaonensls on 
chemical mvestlgatlon resulted m the isolation of iris- 
kumaomn methyl ether [2], lnsflorentm [3,4], 
Junipegenin-A [s], being reported here for the first time 
from Irts kumaonensls, along with lrlskumaonm [6], m- 
genm and lndm Jumpegenm-A has been reported re- 
cently only from Jumperus macropoda (Cupressaceae) 

RESULTS AND DISCUSSION 

Compound 1, mp 257”, analysed for C16H1207 (M+ 
316) and gave a strong FeCls test Its IR spectrum 
displayed bands at 3600-3200 and 1650 cm-’ suggesting 
the presence of a chelated C=O group It formed a 
tetraacetate, mp 88”, analysmg for Cz4HZ001 1 and tetra- 
methyl ether, mp 188”, analysmg for C,,,HzoO,, mdlcat- 
mg the presence of four hydroxyl groups The UV 
spectrum had maxima at 320 and 278 nm respectively, 
mdlcatmg it to be an lsoflavone The presence of hydroxyl 
groups at C-5 and C-7 was indicated by the application of 
diagnostic shift reagents 

The ‘HNMR spectrum (60 MHz, CDCIJ +TFA) es- 
tablished Its nature as lsoflavone A sharp singlet at 6 7 99 
was assigned to a C-2 proton, a meta coupled singlet (1H) 
at 7 2 due to a C-2’ proton and a broad singlet (2H) at 6 97 
assigned to C-5’ and C-6’ protons The C-8 proton was 
located at 666 which moved downfield to 720 on 
acetylatlon and methoxyl protons resonated at 400 
Retro-DJs-Alder ions at m/z 148 and 168 established the 
presence of one hydroxyl and one methoxyl m ring B and 
three hydroxyls m rmg A 

The positions of the methoxyl group at C-3’ and 
hydroxyl group at C-4’ m the rmg B were ascertamed by 
the oxldatlve degradation of 1 Hrlth permanganate to give 
a compound, mp 207”, identified as van&c acid (ht mp 
210’) [7] (co-TLC, mmp) 

Compound 1 on methylatlon afforded a tetramethyl 
ether, mp 188”, analysmg for CZOHz007, and was found to 
be ldrntlcal m all respects (co-TLC, mmp, ‘H NMR) with 
the dlmethyl ether ofJunipegenin-B, mp 186” [8], thereby 
confirmmg the structure of 1 

Irrs kumaonensls on chenucal investigation gave SIX 
lsoflavones, ldenttied as mskumaomn, lnskumaomn 
methyl ether, irisflorentm, Jumpegenm-A, irigenin and 
lrldm All the compounds were identified from their UV, 
IR, ‘HNMR and mass spectra 

EXPERIMENTAL 

The plant Ins mdesu was collected from Budhal near Poonch 
(J & K State, India) and Iris kumaonensls from Marl (Lahaul), 
(Voucher smmen no 12603, Herbarmm, RRL, Jammu) Dry 
rhizomes (1 5 kg) of each species were separately dried, finely 
powdered and the defatted matenal was extracted wrth MeOH 
(3 x 3 1) The MeOH extracts were coned tn uacuo to afford ca 
150 g of each residue 

The MeOH-resldue (20 g) of Ins mdesu was SubJected to CC 
over slhca gel (1 5 kg) and eluted successively with 
CHCls-MeOH mixtures of mcreasmg polanty Compound 1 
was obtained from CHCl,-MeOH (17 3) eluates as yellow 
needles (4Omg), [R, 065 (CHCls-MeOH, 17 3), 0 50 (C6H6- 
EtOAc, 2 3)], mp 257”, (Found C, 6060, H, 3 79, requred 
C, 60 62, H, 3 81%), analysed for C H 0 16 12 7 LJVIEH nm 278, 
320 (sh), + AICI, 312, 340 (sh), + AlCls + HCl 300, 345 (sh), 
+ NaOAc 292,325 (sh), + NaOMe 318,340 (sh) IR YE cm-’ 
3600-3200 and 1650 (C=O) EIMS (probe) 70 eV, m/z (rel mt ) 
CM]’ 316(100), 301 (80), 168 (40), 148 (20), 140(18)and 133 (10) 
Acetylatlon of 1 (Ac+C,H,N) gave a tetraacetate, crystallized 
from MeOH, needles, mp 88”, analysed for C24H2,,0,, 
‘HNMR (60 MHz, CDCI,) 67 8 (lH, s, H-2), 7 23-7 17 (3H, m, 
H-8, H-2’ and H-S), 7 03 (lH, br s, H-6’), 3 8 (3H, s, OMe), 2 33, 
2 18,2 17.2 16 (12H, 4s, 4 x OAc) Methylatlon of 1 with DMS- 
K&Os-Me,CO gave a tetramethyl ether, plates from MeOH, 
mp 188”, analysed for &,H2,,0, ‘H NMR (CDCIB, 90 MHz) 
6776(1H,s,H-2), 7 12(iH, brs,H-2’),695 (lH,d,J = 8 H&H- 
6’), 6 80 (lH, d, J = 8 Hz., H-S), 6 63 (lH, s, H-8), 3 88 (15H, s, 5 
x OMe) 

The MeOH residue (20 g) of Irts kumaonenszs on slhca gel 
(15 kg) CC with eluents CHCl,-n-hexane and CHCl,-MeOH 
mixtures m increasing polanty afforded the compounds, Ins- 
kumaonm methyl ether from CHCls-n-hexane (4 1) eluates, 
needles (50 mg), mp 183”, analysed for ClgHieO,, msflorentm 
from CHCl,-n-hexane (9 1) eluates, needles (200 mg), mp 180”, 
analysed for C,,-,H,sOs, lrlskumaonm from CHCIs-MeOH 
(49 1) ehmtes, needles (5OOmg), mp 207-208”, analysed 
for CIsH1407 lngenm from CHCl,-MeOH (19 1) eluates, 
yellow needles (2 g), CR, = 06 (CHCls-MeOH, 25 2), 0 7 
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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 


