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Abstract-The lsolatlon and charactensatlon of mne closely related 3’,4’-dlsubstltuted lsoflavones from the aerial parts 
and roots of Tephrosla maxtma are reported Four of these compounds are new natural products, one of which contains 
a 7,8-methylenedloxy group, an uncommon feature m naturally occurrmg lsoflavones ‘H and ’ 3C NMR data are gwen 
for all compounds 

INTRODUCTION 

As part of our contmumg study of Tephrosra species [ 1,2] 
we have undertaken a reexammation of the chemical 
constituents of the aerial parts and roots of Tephrosta 
maxnna Pers We report here the isolation of four new 
lsoflavones (4,8,9 and lo), besides the previously reported 
maxuna lsoflavones A (1) and C (3) [3-6]. Their structures 
have been established on the basis of spectroscopic and 
chemical evidence In addition we have isolated and 
charactensed 7,6’-dlmethoxy-3’,4’-methylenedloxylso- 
flavone (S), 7,8,6’-tnmethoxy-3’,4’-methylenedloxylso- 
llavone (6), and 6-methoxy-7-hydroxy-3’,4’-methylene- 
dloxylsoflavone (7) [7-lo] 

RESULTS AND DISCUSSION 

Chromatography of the petrol extract of the aerial parts 
of T maxnna gave maxima lsoflavones A and C, while 
chromatography of the chloroform extracts of the aerial 
parts and roots gave four new lsofiavones which we 
designate as maxuna isoflavones D, E, F and G Although 
the structures of maxima lsotlavones A (1) and C (3) have 
been established on the basis of chermcal evidence [4-a] 
no spectral data IS avadable 111 the literature, nor authentic 
samples available for comparison Smce the new lso- 
flavones are closely related to them spectral evidence for 
the structures of maxima lsoilavones A and C 1s brlefly 
presented 

The mp and UV spectrum of maxima lsoflavone A (1) 
were m close accord Hrlth those reported m the literature 
[5] In the mass spectrum the molecular ion was observed 

m/z 164 m/z 146 

at m/z 310 (C,,H,606)and other significant fragments at 
m/z 164 and 146 could be ratlonahzed m terms of the 
known fragmentation pattern of lsoflavones [11] 
Together with the ions at m/z 165 and 135 m the mass 
spectrum of the corresponding deoxybenzom (ll), they 
established the presence of methylenedloxy substltuents 
m both rings A and B 

The fact that the 5 and 6 positions of 1 are un- 
substituted was unmedlately evident from the ‘H NMR 
spectrum (Table 1) which shows an ortho coupled doublet 
(J = 9 Hz) at 67 68 due to H-5 As shown m Table 2 the 
13C NMR spectrum also fully supports the proposed 
structure [12] The structure was further confirmed by 
double demethylenatlon followed by methylatlon to give 
7,8,3’,4’-tetramethoxylsotlavone (2) [5] 

The structure proposed earher for maxima isoflavone C 
(3) [6] 1s fully supported by its ‘H and “C NMR spectra 
(Tables 1 and 2), and by those of the correspondmg 
deoxybenzom (12) [ 131 (Tables 3 and 4) The mass 
spectrum of 3 showed a molecular ion at m/z 380 
(CzzHzoOs) m addition to a prominent fragment ion at 
m/z 312 corresponding to loss of CSHs Another proml- 
nent ion at m/z 28 1, due to further loss of an OMe group 1s 
a charactenstic feature observed for all compounds 
having a 6’-methoxyl group on rmg B (wde @a) 

The first new compound, maxima lsoflavone D (4), mp 
223-224, showed 1,262 nm and v, 1632 cm- ’ typical 
of an isoflavone The ‘H NMR spectrum (Table 1) 
showed a singlet at 68 24 confirmmg the lso!Iavone 
nucleus The sharp singlets at 63 72 (6H) and 66 19 (2H) 
indicated the presence of two methoxy and one 
methylenedloxy group Two doublets at 67 64 and 

m/z 165 m/z 135 
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R41+& or?q&)I; 
OMe 

3 R’=O-CH,-CH=C’ 
Me 

‘Me 

,R’=H 4 

5 R’=OMe,R2=H 
6 R’=R2=OMe 
9 RJ=OH,R2=OMe 
!h R’ = OAc, RZ = OMe 

10 R’=OH,R2=H 
10a R1=OAc,R2=H 

7 R =OMe,Rz=OH,R3=H 
8 R’=H, Rz=OH,R3=OMe 
8a R’=H, R2=OAc,R3=OMe 
8b R’=H, ~l=d=OMe 

7 01 (J = 9 Hz) could be asslgned to H-5 and H-6 
respectively and the remammg three protons of the B ring 
were observed as a multlplet at 66 8-7 2 

That the methylenedloxy group and two methoxy 
groups were attached to carbons 7,8 and 3’,4’ m rings A 
and B was proven by demethylenatlon followed by 
remethylatlon to give 7,8,3’,4’-tetramethoxylsoflavone (2) 
[5] In the mass spectrum of 4 the molecular ion was 
observed at m/z 326 (C1sH1406) and the formation of 
slgmficant fragment ions at m/z 162 and 164 was also 

consistent with the proposed structure Along with ions at 
m/z 151 and 165 m the mass spectrum of the correspond- 
mg deoxybenzom (14), they confirm beyond doubt that 
the two methoxy groups are attached to rmg B and the 
methylenedloxy group to ring A 

The ’ jC NMR spectrum of 4 closely resembles that of 
maxlma lsofiavone A (1) (see Table 2), particularly with 
regard to the chermcal shifts of the rmg A carbon atoms 
The NMR and mass spectra of the product obtained by 
H1Oz-KOH cleavage show it to be a ca 1 1 mixture of 

m/z 164 m/z 162 m/z IS1 
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R”q&) 
OMe 

12 R = CH1CH=CMe2 
13 R=Me 
15 R=H 

veratrlc and 2-hydroxypiperonyhc acids, as would be 
expected The 7,8-methylenedloxy group IS an unusual 
feature m the lsoflavone series and maxima lsoilavone D 1s 
only the second naturally occurring compound to possess 
this feature, the first being maxnna lsoflavone A [S] 

The second new compound, maxuna lsoflavone E (8), 
mp 268-270”, showed A_ 256 nm and v, 1635 cm-’ 
mdlcatlve of an lso!Iavone The ‘H NMR spectrum 
showed singlets at 68 41 (H-2), 3 88 (OMe) and 6 04 
(OCH20) The two doublets at 67 73 and 7 02 (J = 9 Hz) 
can be assigned to H-5 and H-6 and the multlplet at 
66 9-7 2 is attnbuted to the three protons of the B ring 
Maxuna lso!lavone E contains a hydroxyl group as 
evidenced by the formation of a monoacetate @a), mp 
165-167 Y, and a monomethyl ether (8b), mp 182-183” 
The methyl ether 1s lsomerlc with maxuna lso!lavone D (4) 
and 1s identical with purpuranm A [14] isolated from the 
pods of Tephrosta purpurea var maxrma, although no 
direct comparison was possible 

The mass spectrum of maxuna aoflavone E showed a 
molecular ion at m/z 312 (C1,HllOs) The presence of 
ions at m/z 146, 166 and 138 for the parent compound 
and at m/z 146 and 152 for the methyl ether are 
again dlagnostlc of the substltuents present m the two 
halves of the molecule The ‘H NMR spectrum is also 
mdlcatlve of substltutlon of C-7 and C-8 and the UV shifts 
(A=” +NaoAc 269 nm) leave no doubt about the onen- 
tatlon of the hydroxyl and methoxyl groups [15] The 
“C NMR spectrum 1s consistent with the 7,8-substltutlon 

pattern and the shifts for rmg A of the methyl ether (8b) 
compare closely with those of maxima lsoflavone F (9) 
and 7,8,6’-tnmethoxy-3’,4’-methylenedloxylsoflavone (6) 
(see Table 2) It 1s however clear that the presence of 
methoxy groups at C-7 and C-8 cause slgmficant dlf- 
ferences in the chemical shifts of C-6, C-7 and C-8 as 
compared with those when a methylenedloxy group 1s 
present, perhaps reflecting poorer overlap of the lone pairs 
on oxygen with the nng due to free rotation of the 
methoxyl groups 

The third new compound, maxuna lsoflavone F (9), mp 
257-259”, showed 1,254nm and v, 1622cm-’ 
characterrstlc of an lsoflavone, and also showed a charac- 
teristic singlet at 68 22 (H-2) m its ‘H NMR spectrum 
(Table 1) The sharp singlets at 63 66, 3 87 and 6 00 
indicated the presence of two methoxyl groups and one 
methylenedloxy group The two doublets at 67 68 and 
7 00 (J = 9 Hz) can be assigned to H-5 and H-6 and the 
singlets at 66 82 and 6 86 are attributed to H-2’ and H-5 
respectively Maxima lsoflavone F contams a hydroxyl 
group and readily formed a monoacetate (9a), mp 
194-197”, and a monomethyl ether mp 214-216”, which 
was identical m all respects with 7,8,6’-tnmethoxy-3’,4’- 
methylenedloxylsofiavone (6) [7,8] It therefore only 
remained to determine the relative positions of the 
hydroxyl and methoxyl groups in rmg A The UV shift 
with NaOAc to 266 nm clearly indicates that the hydroxyl 
1s at C-7 A comparison of the ‘H and “C NMR spectra 
of maxima lsoflavone F with the relevant parts of the 

R=H m/z 166 R=Hm/z 138 
R=Mem/z 152 

m/z 146 
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spectra of 7,8,6’-trunethoxy-3’,4’-methylenedloxy lso- 
flavone (6) and maxIma aoflavone E (8) convincingly 
supports the proposed structure (9) havmg a ‘I-hydroxyl 
and an 8-methoxyl group 

The molecular ion of 9 was observed at m/z 342 
(ClsH1407) Other slgmficant fragments ions were at m/z 
311 [M - 311, 167, 176 and 137 All of the compounds 
having an extra methoxyl group at C-6’ on ring B show a 
promrnent peak due to loss of methoxyl m their mass 
spectra and this can therefore be of great assistance in 
Identifying this type of substltutlon pattern Such mter- 
actions have good analogies [ll, 163 

The fourth new compound, maxima lsoflavone G (lo), 
mp 298-302”, was found to be a hydroxy isoflavone 
containing one methoxy and one methylenedloxy group 
That the hydroxyl was at C-7 was indicated by the UV 
shift with NaOAc (248 + 257 nm) The compound readily 
formed a monoacetate, mp 177-178”, and a monomethyl 
ether, mp 214-216” The methyl ether was ldenttcal in 
all respects with 7,6’-dlmethoxy-3’,4’-methylenedloxy- 
lsoflavone (5) [7,93 Furthermore the parent lsoflavone 
was identical m all respects with a sample obtamed from 
maxlma lsofiavone C by acid treatment [6] Compound 
10 shows a promment peak m the mass spectrum at m/z 
281 due to loss of methoxyl m addltton to other important 
fragment ions are at m/z 137 and 176/175 The “C NMR 
shifts of the rmg A carbon atoms are m complete accord 
with those reported for 7-hydroxylsoflavones [12] 
Alkahne cleavage of 10 yields the corresponding de- 
oxybenzom (15) [9, 131 whose ‘H and 13C NMR spectra 
(Tables 3 and 4) fully support the proposed structure 

The remammg compounds ($6 and 7) were ldentdied 
by their spectral charactenstlcs (see Tables 1 and 2) 
Compounds 5 and 6 have been reported to be present in 
the trunk wood of Pterodon uppmcro~ (Legummosae) [7] 
Compound 5 has been synthestsed [9] whde compound 6 
has been prepared from Cmethoxypterocarpm [8] 
Compound 7 was reported from the wood of Dalbergla 
rzpma (Legummosae) [lo] 

The meltmg pomts of 5, 6 and 7 Isolated by us were 
slightly higher than those reported for these compounds 
m the literature and direct comparison was not possible 
However their characterlsatlon was firmly established on 
the basis of their spectral data In the case of compound 5 
it could be compared with the correspondmg sample 
obtained from maxima lsoflavone C (3) by selective 
dealkylatlon at the 7-posltlon to gve 10 followed by 
subsequent methylatlon to give 5 Furthermore alkalme 
cleavage gave the correspondmg deoxybenzom (13) 

EXPERIMENTAL 

Aenal parts and roots of Tephrosla maxma Pers were 
collected from plants growing around Vlsakhapatnam A vouc- 
her specimen has been deposIted m the Botany Department of 
Andhra Umverslty 

Dned and powdered aenal parts (2 3 kg) and roots (2 kg) were 

I 
0 

- M-31 

extracted separately with hot petrol followed by CHC& and 
EtOH Examination of the EtOH extracts was deferred After 
removal of solvents the petrol and chloroform extracts left crude 
semi sohd residues (39g, 57 g) and (19g, 24g) respectively The 
crude residues were subjected to column chromatography on 
s&a gel and eluted with benzene, CHCls and MeOH, and 
mixtures thereof The fractions were further punfied by prep 
TLC wherever necessary 

Column chromatography of the petrol extract from 
the aenal parts afforded maxima Isoflavones A (1) and C (3), 
wlule the CHC& extract gave 1, 3, maxlma lsoflavone D 
(4), 7,6’dlmethoxy-3’,4’-methylenedioxylsoflavone (s), 7,8,6’- 
tnmethoxy-3’,4’-methylenedloxpsotlavone (a), maxima ISO- 
&one E (8) and 6-methoxy-7-hydroxy-3’,4’-methylenedl- 
oxylsotlavone (7) Column chromatography of the CHCIs extract 
of the roots gave maxima lsoflavones F (9) and G (lo), besides all 
the above mentioned lsotlavones except 7 All the compounds 
gave posmve Labat test for a methylenedloxy group 

Maxima uojfauone A (1) The fraction eluted urlth 
CsH6-CHC13 (3 1) afforded 1 (3 2 g) as colourless needles from 
CHCI,-MeOH, mp 228-230” (ht [3] mp 226229”) 
UV A%” nm, 261,295, IR v%cm-’ 3080,2900, 1650, 1620, 
1178,1100,1048,815,720 EIMS (probe)70eV m/z (rel mt) 310 
[M]+ (91 5), 309 (17 7), 165 (10 5), 164 [CsH40,]+ (IOO), 146 
[CgH60J+ (546), 145 (25 6), 126 (115), 106 (28 0) (Found 
[M]’ 3100477 C17H,00S requires 3100477) 

Alkoltne degrudatzon of 1 Compound 1 (200 mg) was refluxed 
with 12% NaOH (12ml) m EtOH (12ml) for 2Ornm The 
reactlon mixture was cooled, dduted with water (lOOmI) and 
aclddied with 20% HJPO, The solid that separated after 
coohng was taken up m CHCls and washed with 5 % NaHCO, 
and water, dried and the solvent evaporated The residue was 
crystallized from CHCIs-MeOH to pve the deoxybenzom 11 
(75mg), mp 132/143-144 5” (ht [4] 142-144”) UVIEHnm 
217,243,295 IRvgcm-’ 3460,2900,1655,1610,1490,1440, 
1250, 1186,934 EIMS (probe) 70eV m/z (rel mt) 300 CM]’ 
(65), 165 [CsH,O,]+ (lOO), 135 [CBH702]+ (86) (Found 
[M]’ 3000634 CIeH120e requires 3000634) 

Oxldatzon of1 wtth olkalme H20, Compound 1 (1OOmg) was 
dissolved m 5 % KOH m 80% EtOH (10ml) by warmmg for 
15mm To the soln 12% H,Oz was added drop by drop (total 
4ml) When the effervescence ceased, the reaction rnlxture was 
warmed for a few mm, diluted with Hz0 to 30 ml, acidified with 
dd HCl and extracted with Et,0 The Et,0 extract was dlvlded 
mto acldlc and phenohc fractions by extracting with 5% 
NaHCO, and 5 % NaOH The acldlc fraction gave 20mg 
plperonyhc acid, mp 227-229” (Me#@petrol) while the phe- 
nohc fraction afforded the deoxybenzom (11) (30 mg) 

7,8,3’4’-Tetrahydroxylso~uuone Compound 1 (200 mg) m dry 
&Ha (20ml) was treated with anhydrous AICI, (2 g) and the 
mixture refluxed for 3 hr The reactlon mixture was cooled and 
the supernatant decanted off and the solvent removed The two 
residues were treated with HCI (1 1) and the combined acid 
solutions extracted with Et,0 The yellow Et,0 soln was 
extracted with 1% NaOH and the alkali soluble part recovered 
Immediately by aclddication and extraction with Et20 The 
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residue obtained after evaporation of the solvent was punfied by 
column chromatography over s~hca gel The fraction eluted with 
CHCIJ-MeOH (96 4) afforded the tetrahydroxylsoflavone as 
hght yellow prisms from MeOH, mp 320” (decomp) with 
darkemng at ca 270” It gave a dark green colour with FeCI, and 
negative Labat test 

7,8,3’,4’-Tetramelhoxyuoflavone (2) The hydroxy compound 
(25 mg) was methylated with MezSO., (0 4 ml) and anhydrous 
K,COo (1 g) m Me&O (10 ml) The product (2) crystalhzed from 
CHCI,-MeOH as colourless needles (20mg), mp 166-168” (ht 
[S] mp 168-170”) It gave no colour with FeCl, EIMS (probe) 
70 eVm/z (rel mt ) 342 [M]’ (IOO), 327 [M - OMe]+ (17 3),299 
[M-Me-CO]+ (107), 162 [C,,,H1002]f (5 7), 152 
[CsHsOo]+ (9 l), 137 [CsHsOo-Me]+ (105) 119 (29 5) 
(Found [M]+ 342 1103 C,9H,s09 reqmres 342 1103) 

Maxuna woflauone C (3) The fraction eluted with 
C,H&HC& (1 1) afforded 3 (2 7g) as colourless large hexag- 
onal prisms from MeOH, mp 145-147” (ht [6] mp 142-144”) 
UV$$~Hnrn 244,249,267,306, IR vscm-’ 1645,1612,925 
EIMS (probe) 70eV m/z (rel mt ) 380 [M]+ (260), 312 
CM-CsHs]+ (266), 281 [M-CSHs--OMe]+ (350), 175 
[C,,H,O,]+ (76), 137 [C,H&]+ (12 lb 69 [C,H,]+ (100) 
(Found M+ 380 1260 CzzHZoOe reqmres 380 1260) 

Alkalzne degradation 013 Compound 3 (1OOmg) was refluxed 
with 12 ok NaOH m 50 oA EtOH (12 ml) for 30 mm The product 
worked up as described under ‘alkahne degradation of 1’ 
afforded the deoxybenzom 12 as a crystalline sohd mp 79” (bt [6] 
mp 79-81”, ht [13] mp 8Oq 

Maxrma IsofIauone D (4) The fraction eluted with 
CHCI,-MeOH (99 5 0 5) crystalhzed from CHCI,-MeOH to 
gve compound 4 as colourless needles (2 9 g) mp 223-224” 
UV Igc’lnrn 262, 292, IRvsEcm- ’ 3040, 2920, 1632, 1602, 
1090, 1052, 740 EIMS (probe) 70eV m/z (rel mt ) 326 [Ml+ 
(lOO), 311 [M-Me]+ (243), 283 [M-Me-CO]+ (200), 240 
(104), 164[CsH40,,]+ (195),162[C10H1002]+ (89),147(168), 
134 (113), 119 (393), 106 (160) (Found CM]’ 3260790 
C1sHi406 reqmres 3260790) 

Alkalzne degradation of 4 Compound 4 (200mg) was hydro- 
lysed wrth 12% NaOH m 50% EtOH (25 ml) and the product 
worked up as usual to gve the deoxybenzom 14 as colourless 
needles from CHC13-MeOH (85 mg), mp 122” It gave light green 
colour with FeCl, UVlgHnm 216,240,295, IRvEcm-’ 
3456,2920,1650,1610,1090,1020,920 EIMS (probe) 70eV m/z 
(rel mt) 316 [M]’ (11 l), 165 [CsH50.,]+ (lOO), 151 
[CgH,,02]+ (134) (Found [M]’ 3160947 CI,HIBOI re- 
qmres 316 0947 ) 

Oxldatlon of 4 wth alkahne H202 Compound 4 (15Omg) was 
subjected to H202-KOH cleavage as m the case of compound 1 
The aad fractron (25mg) obtamed was shown to be an approx 
1 1 mixture of veratrlc acid and 2-hydroxyplperonyhc acid by 
NMR and MS 

7,8,3’,4’-TetramethoxylsoJlavone (2) from 4 Compound 4 
(150mg) was demethylated and demethylenated with anhydrous 
AIC& m dry C,H6 and the phenol thus obtamed was methylated 
with Me2S04-K2C03 m MeZCO The product crystallized from 
CHCI,-MeOH as colourless needles (75 mg), mp 166168” It 
was found to be ldentlcal m all respects with compound 2 
obtamed from maxlma lsoflavone A (1) 

7,6’-Dunethoxy-3’4’-methylenedloxylsoflavone (5) This com- 
pound was eluted with CHCIs-MeOH (99 5 0 5) and purified by 
prep TLC It crystalhzed from CHC&-MeOH to @ve colourless 
needles (257 mg), mp 222-224” (ht [7] mp 210-212”, ht [9] mp 
208-209”) UV Izci3 nm 244,250,267,307, IR v= cm- ’ 1637, 
1622,1600,1492,1437,1260,1242,1184,933,825 EIMS (probe) 
70eVm/z(rel mt) 326[M]+(809),295[M-OMe]+(100),182 
(103), 176 [C,aH,O,]+ (17 5), 175 (18 9). 161 (21 l), 151 

[CsH,OJ+ (45 7), 147 (130), 107 (108), 103 (120) (Found 
CM]’ 326 0790 C,sH,,O, reqmres 326 0790) 

Deoxybenzorn 13 from 5 Compound 5 when treated with 
12 % EtOH-KOH In the usual way gave 13 as colourless needles 
(CHCIs-MeOH), mp 133-134” (lit [9] mp 131-132”) 
UVIt$,OH nm 216, 232, 257, 308, IRvglcm-’ 3450, 2995, 
1670, 1630,928 

7,8,6’-Tnmethoxy-3’,4’-meihyiene&oxytsojauone (6) This com- 
pound was eluted with CHClo-MeOH (99 5 0 5) and purified by 
prep TLC Crystalhzatlon from CHCI,-MeOH gave colourless 
prisms (Wmg), mp 215-216” (bt [7] mp 2W206”, ht [8] mp 
204”) UVIgza3nrn 248, 256, 308, IRvi$cm-’ 1625, 1610, 
1305,1272,1090,970,920 EIMS (probe) 70eV m/z (rel mt ) 356 
[M]f(100),325[M-OMe]+(854),189(126),181[C,H,04]f 
(4151, 176 [C,,,HsOJ+ (240), 175 [C,,,H,OJ+ (287), 163 
(18 6), 162 (10 5), 161 (21 7), 151 [CsH,03]+ (4 9), 149 (11 2). 137 
[C,H50Jt (148), 109 (103), 103 (11 7) (Found [M]’ 
356 0923 C19H1607r requires 356 0896) 

6-Methoxy-7-hydroxy-3’,4’-methyJetzedloxyuojavone (7) The 
fraction eluted with CHCIs-MeOH (98 2) was purified by prep 
TLC to gwe compound 7 as colourless needles (72mg) from 
CHCla-MeOH, mp 278 5-281” (ht [lo] mp 26@262”) 
UV #$Hnm 224, 264,298, 324, REH+NaOAEnm 225, 267, 
294,351, EIMS (probe) 70eV m/z (rel mt ) 312 [M]+ (lOO), 267 
(129), 166 [CsH604]+ (315), 146 [C,H,O,]+ (400), 145 
[CgHs02]’ (200), 127 (13 5), 123 (165) (Found [M]’ 
3120634 C,,H,zO, requires 3120634) 

Maxwna tsoflauone E (8) This compound was eluted with 
CHC&-McOH (98 2) and punfied by prep TLC Two crystal- 
hzations from EtOH afforded compound 8 as colourless 
needles (153mg), mp 268-270”, UV1za$Hnm 218, 256, 298, 
AzH+NaoAcnm 224269,295,IR v=cm-’ 3190,1635,1595, 
1074923,902 EIMS (probe) 70eVm/z (rel mt) 312 [Ml+ (lOO), 
166 [C,H,O,]+ (45), 146 &H,Oz]+ (21 I), 141 (104), 138 
[C,H603]+ (207) (Found [M]’ 3120634 CI,H1zOs reqmres 
3120634) 

Maxuna asoflauone E acetate (8a) A 20mg sample of maxlma 
lsoffavone E (8) when acetylated with AczO-CsH5N m the usual 
way gave theacetate (8s) (16mg),mp 165-167 5” UVlcHnm 
214,260,297 (unaffected by NaOAc), IR vgcm-’ 2920,1750, 
1643, 1600, 1495, 1225, 1032,930, 875 

Maxima tsoflavone E methyl ether (8b) (= purpuramn A) 
Compound 8 (35 mg) was methylated with Me2S04-K&O3 m 
Me,CO to give the methyl ether (8b) as colourless plates from 
MeOH (20mg), mp 182-183” (lit [14] mp 189-191”) EIMS 
(probe) 70eV m/z (rel mt) 326 [Ml+ (lOO), 152 [CsHs03]+ 
(10 7), 146 [C,HeOJ+ (100) (Found [Ml+ 326 0790 C,sH1406 
requires 326 0790) 

Maxtmo zsoBauone F (9) Tins compound was eluted with 
CHC&-MeOH (98 2) and crystalhzed from CHCI,-MeOH 
(92mg), mp 257-259” UV leHnm 214, 254, 306, 
rZzH+NaoAcnm 223, 266, IRvEcm-’ 3150, 2920, 1622, 
1425,1035,930,910,832,792,750 EIMS (probe) 70 eV (rel mt ) 
342 [M]’ (loo), 311 [M-OMe]+ (81 4), 299 (11 7), 297 (139), 
296 [M-OMe-Me]+ (319), 189 (122), 177 (104), 176 
[Cl,,Hs03]+ (25 3), 175 (25 3), 167 [CsH,Od]+ (28 l), 161(316), 
138 (104), 137 [C7Hs0,]+ (79), 123 (259), 103 (143) (Found 
[Ml+ 342 0736 ClsH,407 reqmres 342 0733 ) 

Maxuna tsoflauone F acetate (9n) Compound 9 (20mg) when 
acetylated with Ac#-C,H,N in the usual way afforded the 
acetate (9~) as colourless needles from CHCIJ-MeOH (15 mg), 
mp 194-197”, UVIEHnm 216, 252, 308 (unaffected by 
NaOAc), IR vscm -’ 2910, 1770, 1635, 1470,1320,1055,930, 
875 

Maxwnu zsopauone F methyl ether (6) Compound 9 was 
methylated with MezSO,-K&O3 m Me&JO to @ve a methyl 
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ether (6), mp 2%216”, ldentlcal m all respects wth the natural 
sample 6 

Muxunu tsofluuone G (10) This compound was eluted with 
CHCl,-MeOH (96 4) It crystalllzcd from MeOH as colourless 
needles (135mg), mp 298-302” (ht [6] mp 298-300”) 
UVls”nm 215, 248, 308, lEH+NnoAenm 213, 257, 316, 
IRvEcm-’ 3150,2960,1635,1615,1586,1395,1230,1092,950, 
933,832,780 EIMS (probe) 70eV m/z (rel mt) 312 [M]’ (100), 
281 [M-OMeJ+ (750), 176 [ClOHsOJJ+ (loo), 175 
[Cl,,H,Op]+ (13 O), 161 (10 l), 140 (204), 137 [C,HsOs-J+ (23 4). 
(Found M+ 3120634C1,H,206 requires 3120634)Thenatural 
sample (10) was Identical mall respects with an authentic sample 
of 7-hydroxy-6’-methoxy-3’,4’-methylened~oxylsoflavone (6’. 
methoxy-pseudobaptlgenm) [6] obtamed from maxlma lso- 
flavone C by treatment with 2 % EtOH-HCl at 75-80” for 2 hr 

Maxzma zsoflauone G acetate (lOa) Compound 10 (15 mg) was 
acetylated with Ac@CsHSN m the usual way to gwe the acetate 
(lOa),mp 177-178”, UVIE$‘Hnm 216,262,304,1Rvgcm-’ 
3050, 2900, 1750, 1638, 1610, 1480, 1420, 1160,926,902, 780 

Moxlma lsojlavone G methylether (5) Compound 10 (20mg) 
was methylated with Me2S04-K2COo m Me2C0 to gve the 
methyl ether (5), mp 214-216”, ldentlcal m all respects with the 
natural sample 5 

Deoxybenzom 15 from maxona tsoflavone G Compound 10 
when treated with 12 % EtOH-KOH afforded the deoxybenzom 
(15) as colourless prisms from MeOH, mp 168-169” (ht [13] mp 
167”, lit [9] mp l&165”) 
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