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Abstract-A new blilavonold, Jeediflavanone, has been isolated recently from the alcoholic extract of the nut shells of 
Semecarpus anacardlum It was dehydrogenated with iodine and potassmm acetate m acetic acid to the corresponding, 
relatively more stable blflavone SA5 The solvent induced methoxy shift studies of SAS heptamethyl ether confirmed the 
mterflavonold linkage as well as the structure OfJeediflavanone Chemical, ‘H NMR and mass spectroscopic evidence 
are presented m support of the structures of both Jeediflavanone and SA5 

INTRODUCTION 

From the ether soluble fraction of an alcoholic extract 
of the defatted nut shells of Semecarpus anacardzum 
L , three blflavanones (l-3) were isolated [l] while 
tetrahydrorobustaflavone(B-3’-D-6”-bmarmgenm) and 
tetrahydroamentoflavone (2) were reported [2] from the 
defatted nut shells of the same plant The need to isolate 
the three compounds (l-3) for certain chemical trans- 
formations m our laboratories and particularly the ISO- 
latlon of tetrahydrorobustaflavone [2] which belongs 
totally to a different series have prompted the author to 
pursue the mvestlgatlon again on this plant Hence m the 
process of lsolatlon of the chemical constituents, the 
acetone soluble fraction (part A) furnished three more 
new compounds, semecarpuflavanone (4) [3], gallu- 
flavanone (5) [4] and Jeedlflavanone (6) besides the three 
known blllavanones (l-3) while from the n-hexane frac- 
tion only sltosterol was isolated The present study deals 
with the lsolatlon and structure determination of Jeedi- 
flavanone (6) 

RESULTS AND DISCUSSION 

The deep red VISCOUS liquid of alcohol extract of the 
defatted nut shells was worked up as described m 
Expenmental 

Jeeddlavanone (6) appeared as a fine rmcrocrystalhne 
pale yellow powder from acetone, CJ0Hz20L1, mp 
285-287” and exhibited UV maxima m ethanol at 286 nm 
which underwent the bathochronuc shifts on addition of 
sodium acetate (286 --) 320 nm) and alummmm chloride 
(286 + 318 nm) This observation clearly indicated that 
there was at least one 5,7dlhydroxyflavanone system 
[S-7] in the molecule The ‘HNMR spectrum of Jeedl- 
flavanone in acetone-d, indicated the presence of five non- 
chelated DzO-exchangeable hydroxyhc protons and two 
chelated hydroxyl protons Hence, the two flavanone units 

*Part 6 In the senes “Naturally Occurring Biflavonoid 
Denvatlves” For Part 5 see ref [4] 

R 

1 R=R2=R4=R6=OH, R’=R3=Rs=H 

2 R=R*=$=R”= OH, R’= R4=Rs=H 

3 R=R3=R6=OH, R’=R2=R4=R5,H 
4 R=R3=R4=RS=R6=OH, R’=&H 
5 R=R’=R3=R4=R5=R6=OH, R’=H 
6 R=R2=$=R4=R6=OH, R’=&H 
7 R=R”=R6=OMe, RZ=R4=0H, R’=RS=H 
8 R=R3=R4=R6=OMe, R2=OH, R’=RS=H 
9 R=R”=&OMe, R*=R“,OAc, R’=R5=H 

10 R=RZ=R3=R4=R6=OAc, R’ = Rs = H 

must be linked by a C-C linkage only since all the eleven 
oxygen atoms in Jeeddlavanone (6) are accounted for by 
the two chelated hydroxyl groups, five non-chelated 
hydroxyl groups and four pyranone oxygen atoms 
Oxldatlon of Jeediflavanone with neutral permanganate 
furnished only one mole of protocatechmc acid (identified 
by mmp and IR) suggesting that one of the side-phenyls 1s 
involved m the mterflavonold linkage 

On methylation with excess dlazomethane, Jeedl- 
ilavanone afforded a tetramethyl ether (7), CJ4H3001 1, 
mp 213-214” and a pentamethyl ether (8), &HJZOII, mp 
195-196” The ‘H NMR spectra of these two methyl 
ethers bear very close resemblance Each methyl ether 
showed the presence of two chelated hydroxyl groups as 
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1x1 6 In addition, compound 7 indicated the presence of 
one non-chelated hydroxyl proton at the E-3’” posltlon 
since the methyl ether (7) on oxldahon with neutral 
permanganate gave only ~sovamll~c acid (ldentfied by 
mmp and IR) Further, the tetramethyl ether on acety- 
latlon with acetic anhydride and pyrldme at room tem- 
perature afforded a tnacetate (9), C&H36014 mp 168” 
which revealed m Its ‘H NMR spectrum (CDC&) the 
presence of four methoxyl groups at 6 3 82 (s) as m 7 and 
three acetoxyl groups between 6224 and 62 30 
Jeedrflavanone on acetylatlon with acetic anhydnde and 
pyrldme on a steam-bath for 4 hr afforded a heptaacetate 
(lo)> C~H3601sr mp 154-156” while with dlmethyl 
sulphate and potassium carbonate m acetone for several 
hours under reflux it gave a blchalcone heptamethyl ether 
(11b C3,H36011, mp 242-244” Both the derivatives 
clearly indicated the presence of seven hydroxyl groups m 
the parent compound 

The blchalcone heptamethyl ether (ll), on oxidation 
with neutral permanganate, gave both veratnc acid and 2- 
hydroxy-4,6&methoxybenzolc acid (Identified by mmp 
and IR) mdlcatmg the presence of two methoxyl groups m 
ring E and two such m rmg A Hence, the diary1 system 
must contam the remaining three methoxyl groups which 
are placed by analogy and ‘H NMR spectral data at 
the B-4, D-4”’ and D-6”’ positions (chalcone numbermg) 
Consequently, the mterflavonold linkage must be either at 
the B-3-D-3”’ position (B-3’-D-8”) or at the B-3-D-S” 
position (B-3’-D-6”) [flavonold numbermg in 
parenthesis] 

Jeeddlavanone was dehydrogenated [8-lo] with iodine 
and potassium acetate m acetic acid to the correspondmg, 
relatively more stable blflavone It has been designated 
SAS and appeared as a bnght yellow powder from 
acetone, C3,,H1sOi1, mp > 300“ The ‘H NMR spectrum 
of SAS (12) m acetone-d, revealed the presence of two low 
field protons as well as five non-chelated DzO ex- 
changeable hydroxyhc protons as m 6 On acetylatlon 
with sodium acetate and acetic anhydride, compound SAS 
afforded a heptaacetate (13), Q4HJ201s, mp 158-160” 
while with dlmethyl sulphate and potassium carbonate m 
acetone It gave a heptamethyl ether (14), C3,HJzOllr mp 
172-174” Oxldatlon of SA5 heptamethyl ether with 
neutral permanganate gave only one mole of veratrlc acid 
(Identified by mmp and 1R)suggestmg that one of the side- 
phenyls 1s involved m the blphenyl linkage 

The chemical shift and multlphclty of the protons m the 
respective ‘H NMR spectra of Jeedlflavanone, Its denva- 
tlves and compound SA5, its derlvatlves are as expected 
for the proposed structure of Jeediflavanone (6) [see 
Expenmental] 

Jeedlflavanone pentamethyl ether (8) and SA5 hepta- 
methyl ether (14) m then mass spectra displayed the 
molecular ions (M+) at m/z 628 and 652 respect1 ely 
The peak at m/z 163 [3,4-(MeO)z-&H&H- H] --Z 
arlsmg from rings E and F m the pentamethyl ether 
(8) not only indicated that these rmgs do not carry the 
diary1 linkage but also revealed that the hydroxyl groups 
at the positions 3”’ and 4”’ m rmg E are methylated 
Slmllarly m the heptamethyl ether 14, two peaks at m/z 
162 [3,4-(Me0)z-C6H3X=CH]+ and m/z 165 [3,4- 
(MeO),-&H&=O+] are present The peak at m/z 297 
correspondmg to the fragment 15 m the pentamethyl 
ether could arise after two retro-Duels-Alder fragmen- 
tations and this ion formed by the above path 1s important 
m suggesting the mterflavonold linkage There 1s another 

Me0 

OMe 

Me6 0 

11 

6’ 5’ 

RO 

12 R=H 

13 R=Ac 

14 R=M~ 

peak at m/z 298 correspondmg to either of the ions 16 and 
17 and these two are closely related to the fragment 15 
Smularly m the heptamethyl ether, the two central 
fragments at m/z 310 and m/z 311 correspondmg to the 
ions 18 and 19 are obtained. Slrmlar crucial fragments 
were already reported m morellollavone heptamethyl 
ether [ 1 l] and ( - )-succedaneaflavanone tetramethyl 
ether [ 123 Jeedlflavanone pentamethyl ether and SA5 
heptamethyl ether displayed the peaks at m/z 582 and m/z 
606 respectively which are formed by the loss of 46 mass 
units These fragments can be formulated respectively as 
20 and 21 m which the o&o-methoxyl groups to the 
dlaryl linkage cychse to a furan rmg [ 13,141 Perhaps the 
most significant feature 1s the formation of the two 
fragments 15 and 20 m the pentamethyl ether 8 and the 
two ions 18 and 21 m the heptamethyl ether 14 which 
clearly indicated that the mterflavonold linkage m the two 
compounds 8 and 14 1s between rings B and D Slmllar 
fragments have already been reported m rhusilavanone 
[15,16] and ( f )-fukugetm heptamethyl ether [17] 
Overall, the mass spectral fragmentation of Jeedl- 
tlavanone pentamethyl ether exhlblts a close slmllanty to 
that of 2,3&hydroamentoflavone hexamethyl ether [18] 
and GB-2 [ 19,201 Further, the MS fragmentation of SA5 
heptamethyl ether showed a very close resemblance to 
that of amentofiavone hexamethyl ether [ 133 

In order to dlstmgulsh between the two posltlonal 
isomers (B-3’-D-8” or B-3’-D-6”) of SA5, the solvent- 
induced methoxy shift technique has been utlhsed 
Solvent induced shifts for the seven methoxyl groups of 
SA5 heptamethyl ether were studied for solutions con- 
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OH 0 0 

0 OH 

20 

taming mcreasmg concentrations of perdeutenobenzene 
m deutermchloroform All the seven methoxy-signals 
were moved upfield (44,49, 54, 55, 58,61 and 68 Hz) as 
with cupressuflavone hexamethyl ether [21], amento- 
flavone hexamethyl ether [22] and GB-1 heptamethyl 
ether [20] indicating that every methoxyl group has at 
least one ortho-proton On the basis of this observation, 
the blphenyl linkage at the B-3’-D-8” positron was 
asstgned to the SAS heptamethyl ether (14) For a B-3’-D- 
6” linkage, the D-5” methoxy-group, with two well- 
defined ortho-substltuents (rmg B on one side and the 
carbonyl group on the other), should not undergo any 
appreciable solvent induced shift on addition of per- 
deutenobenzene [23-321 

The above confirmahon of the structure of SAS (12) 
with regard to the dmryl linkage has thus gven an 
unambiguous proof that the bltlavonold lmkage m the 
parent compound, Jeeddlavanone, must be at the B-3’-D- 
8” posltlon and not at the B-3’-D-6” positlon This 1s also 
m concurrence with the blflavanones already reported 
from this plant [ 1,3,4] From the foregoing chemical and 
spectroscopic evidence, structure 6 has been assigned for 
Jeeddlavanone with the mterflavonold lmkage at the B-3’- 
D-8” position 

EXPERIMENTAL 

General Mps are uncorr All the compounds were dned for 
carbon and hydrogen analysis at room temp or at lW/O 2 mm 
for 6 hr as found suitable UV spectra were recorded m aldehyde- 
free EtOH All the IR spectra were taken in nujol ‘H NMR 
spectra were recorded wth TMS as mt standard Chenucal shlftts 
are expressed m 6 values Sd~ca gel-C (Acme synthetic chenucals, 

OR OR 

16 R=H, R'=CH=CH* 17 R=H. R'=CH=;H 

18 R=Me, R'=CECH 19 R= Me, R'=CECH 

Me0 0 0 

0 OMe 

21 

Bombay) was used for both analytical TLC (50 x 80 mm) as well 
as prep TLC (200 x 200 x 1 mm, 75 mg/chromatoplate) while 
s~hca gel (100-200 mesh) was utlbsed for CC TLC plates were 
vrsuahsed by exposing to mdme vapour and UV light 

Extractton and uolatlon The raw nuts (5 kg) of Semecarpus 
anacardwm L were secured from the Forest Department, 
Eiamancti, Andhra Pradesh. India. After removmg the phenohc 
011 by percolation wrth hot n-hexane (10 syphonmgs), the defatted 
nut shells were. dned under shade, powdered and were extracted 
with hot EtOH m a Soxhlet apparatus The reddish-brown EtOH 
extract was wncd under red pres to a deep red viscous hquld 
( -. 200 ml) to which two htres of n-hexane were added when a 
red wloured gum separated out The n-hexane layer was 
decanted and the red gum was thoroughly washed with n-hexane 
(200 ml x 3) The residual gummy substance was adsorbed on 
small pieces of filter paper and dned under shade tis matenal 
was successwely fractionated, III a small Soxhlet into n-hexane, 
C,H6, Me&O and MeOH solubles The hexane fraction yielded 
a dark wloured residue and showed one spot on TLC (n- 
hexane&Hd, 5 2). On fra&onal crystalhzatlon from MeOH, 
the residue gave sitosterol as wlourless &&e-s, mp 134-l 35”, yield 
200 mg. It afforded an acetate, mp 126-127” and a benzoate, mp 
144-145” The residues from both benzene and methanol frac- 
tions &d not show any clear spots on TLC chromatogram nor 
gave positive test for flavonolds. Hence. further exammatlon was 
not attempted 

Acetone juctton The brown wloured fraction was wncd 
under red pres to a red&sh-brown viscous hquld ( * I60 ml) A 
satd soln of ba.%c lead acetate m MeOH was added to the viscous 
liquid untd no more ppt formed The pptd lead salt was filtered 
and decomposed mth H$ The filtrate was wncd under red 
pres. when a dark wloured ~18~0~s hquld ( _ 100 ml, Part A) was 
obtamed The filtrate from the lead salt was also decomposed 
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wrth HZS and the filtrate after concn under vacuum gave a deep 
reddlsh-brown gum ( - 80 g, part B) which 1s under mvestl- 
gatlon The dark VISCOUS hqmd (Part A) showed four close 
running spots on TLC (CHQ-Me2C0, 5 2) The brown residue 
was adsorbed on silica gel (250g) and transferred over to a 
column of sd~ca gel (500 g, 100-200 mesh) set with CHCl, The 
column was eluted successively with (A) CHCls, (B) 
CHCI,-Me&O (7 2), Fraction FI, (C) CHCIs-Me&O (3 i), 
Fraction FII, (D) CHQ-Me&O (5 2), (E) CHCl,-Me&O 
(2 1) and finally Me&O When the column was run vath the 
eluent D, a deep yellow compound was obtamed It showed one 
maJor spot on TLC (CHQ-MeOH, 5 1) besides a large streak 
Hence the compound was separated by prep TLC using 
CHCI,-MeOH (5 1) The compound so obtained shll showed a 
mmor lmpunty and hence It was filtered through a small column 
of slhca gel wth CHCl,-Me&O (1 1) as the eluent On removal 
of solvent under vacuum, the column fractions, yielded a pale 
yellow compound,Jeedlfkavanone, which was found to be pure on 
TLC Eluent E afforded an yellow compound upon concn under 
vacuum which showed a small tailing on TLC chromatoplate 
(CHCls-Me,CO, 1 1) Hence it was removed through prep TLC 
using CHCl,-Me*CO (1 1) as the solvent for development It 
has been designated as compound X The expenmental demls of 
fractions FI and FII will be published elsewhere Smce eluent A 
and the last eluent, Me&O, did not respond to the Mg-HCI test, 
further mvestlgation was discontinued 

Compound X It wasa rmxture of three compounds (l-3) which 
smtered at 146” and melted at 241”, yield 5 0 g TLC tests showed 
that the nurture was extremely complex and a direct separation 
seemed to be unpossible Hence compound X (500 mg) in 
Me&O (20 ml) was methylated with excess CHzNl (100 ml) 
Removal of the solvent left a restdue which showed three spots R, 
0 65,O 43 and 0 27, on TLC chromatogram in CHC& and these 
were separated m pure form by prep TLC using CHQ as the 
solvent for development These three btivanone methyl ethers 
were found to be identical III all respects (mmp, TLC, UV, IR and 
‘H NMR) wrth the methyl ethers of the three btivanones 

(l-3) Cl1 
JeedtJauanone (6) It appeared as a pale yellow powder from 

Me&O, C30H2201 ,, mp 285-287”, yield 850 mg It furnished a 
deep green femc reaction, a pmk colour wth Mg-HCl and an 
orange colour with NaBH,-HCl The compound IS readily 
soluble tn aq NaOH gvmg a deep orange-yellow soln 
UV 1, nm 221,286,330; + NaOAc 221,320,336, + AQ 221, 
318,335,IR v-cm -’ 3500 (broad, OH), 3200 (OH), 1645,164O 
(chelated tlavanone carbonyls), 1605,1595 (aromatic), Found C, 
64 28, H, 3 91, C&HZ201, requires C, 64 52, H, 3 94 %, ‘H NMR 
(270MHz, acetone-d,): S2 74 [2H, dd, J = 4, 16Hz cls-protons, 
C-3, F-3”], 3 04 [2H, m, trans-protons, C-3, F-3”], 5 37 [2H, dd, 
J=4,12Hz,C-2,F-2”],612[lH,d,J=2Hz,A-6),618[1H,d, 
J = 2 Hz, A-81, 6 79-7 05 [4H, m, E-2”‘,5”‘,6”‘, D-6” or S”], 
716738[3H,m,B-2’,5’,6’],711(1H,s),742(2H,s),747(2H,s) 
[non-chelated D,O exchangeable hydroxyhc protons A-7, B-4’, 
D-7”, E-3”‘,4”], 14 18 [lH, s, chelated hydroxyhc proton, A-53, 
14 27 [IH, s, chelated hydroxyhc proton, D-5”] 

Methylatlon of Jeedflauanone (6) wtth daazomethane Jeedl- 
llavanone (250 mg) in Me&O (10 ml) was added to an ethereal 
soln of CH,N, (70ml) The solvent was evaporated and the 
residue was separated mto tetra- and pentamethyl ethers by prep 
TLC usmg CHCI,-Me&O (11 4) 

Jeedlflauanone letmmethyl ether (7) Yellow crystals from 
CHCI,-MeOH, C3.,H3,,01,, mp 213-214”, yield 140mg, 

UV &I, nm 220,284,323, + NaOAc 220,284,322, + AIt& 220, 
315, 328, IR vmax cm -’ 3500 (broad, OH), 3150 (OH), 2830 
(OMe), 1650, I640 (chelated flavanone carbonyls), 1600, 1590 
(aromatlc), Found C, 66 24, H, 485, OMe, 1962, C H 0 34 30 11 

requues C, 66 45, H, 4 88, OMe, 19 71%, ‘HNMR (80MI-Q 
CDCls) 62 76 [2H, dd, J = 4,16Hz, cls-protons, C-3, F-3”], 3 12 
[2H, m, trans-protons, C-3, F-3”], 5 44 [2H, br d, J = 11 Hz, C-2, 
F-2”],6 16 [lH,d,J =2Hz, A-63,622 [lH,d, J = 2Hz,A-81, 
655 [IH, s, D-6” or D-8”], 688-709 [3H, m, E-2”‘,5’“,6”‘], 
7 17-7 34 [3H, m, B-2’,5’,6’], 3 79 [(3H x 4), s, methoxyl groups, 
A-7, B-4’, D-7”, E-4”‘], 7 45 [lH, s, non-chelated D20 ex- 
changeable hydroxyhc proton, E-3”‘], 14 14 [IH, s, chelated 
hydroxyhc proton, A-51, 1422 [lH, s, chelated hydroxyhc 
proton, D-5”] 

Jeedlflavanone pentamethyl ether (8) Bright yellow crystals 
from CHCl,-MeOH, C 35 32 1 ,, mp 195-196”, yield 30 mg, H 0 
UV I, nm 220,283,322, + NaOAc 224283,320, + AICI, 220, 
316, 327, IR v,,cm-’ 3500 (broad OH), 3150 (OH), 2830 
(OCHs), 1650, 1640 (chelated flavanone carbonyls), 1600, 1585 
(aromatic), Found C, 66 52, H, 5 Ofi, OMe, 23 98, C35H320,1 
requires C, 66 86, H, 5 09, OMe, 24 19x, ‘HNMR (80MHz, 
CDQ): 62 73 [2H, dd, J = 3, 17 Hz, cm-protons, C-3, F-3”], 3 10 
[ZH, m, trans-protons, C-3, F-3”], 5 46 [2H, br d, J = 10 Hz, C-2, 
F-2”], 6 14 [lH, d, J = 2 Hz, A-63.620 [lH, d, J = 2 Hz, A-81, 
6 57 [IH, s, D-6” or D-8”], 6867 10 [3H, m, E-2”‘,5”‘,6”‘], 
7 18-737 [3H, m, B-2’,5’,6’], 3 71 (3H, s), 3 75 (3H x4, s) 
[methoxyl groups, A-7, B-4’, D-7”, E-3”‘,4”‘], 14 20 [IH, s, 
chelated hydroxyhc proton, A-53, 14 30 [ 1 H, s, chelated hydro- 
xyhc proton, D-S”], MS m/z (rel mt) 628 [M]+ (43 5), 613 [M 
-Me]+(32),598[M-2xMe]+(85),582[M-46]+(75),464 
(105),461 (ll), 329 (ll), 314 (6), 299 (5), 298 (lo), 297 (27 5), 284 
(4), 282 (11 5), 167 (80), 166 (305), 163 (lOO), 153 (IO), 152 (75), 
148 (6 5), 126 (5 4) 

Jeedflavanone lerramethyl ether trzaeetate (9) Compound 7 
(30 mg) was heated with Ac,O (1 ml) and pyrldme (1 ml) on a 
steam-bath for 4 hr The product was as a pale yellow powder, 
C40H360,4r mp 168”, yield 20 mg, UV 1, nm 221, 284, 325, 
IR vmax cm -I 2830 (OMe), 1740 (OAc), 1680, 1670 (flavanone 
carbonyls), 1600,1585 (aromatic), Found C, 64 60, H, 4 82, OMe, 
1621, C40H360,4 requires C, 6486, H, 487, OMe, 16 36%. 
‘HNMR (80MHz, CDCI,) 6272 [2H, dd, J =4, 16Hz, CL+ 
protons, C-3, F-3”], 3 10 [2H, m, trans-protons, C-3, F-3”], 5 42 
[2H, dd, J = 4, 12 Hz, C-2, F-2”], 6 14 [lH, d, J = 2 Hz, A-61, 
6 20 [ 1 H, d, J = 2 Hz, A-81,6 58 [ 1 H, s, D-6” or D-8”], 6 9G7 09 
[3H, m, E-2”‘,5”‘,6”‘], 7 17-7 36 [3H, m, B-2’,5’,6’], 3 82 [(3H x 4), 
s, methoxyl groups, A-7, B-4’, D-7”, E-4”‘], 2 24 (3H, s), 2 27 (3H, 
s), 2 29 (3H, s) [acetoxyl groups, A-5, D-5”, E-3”‘] 

Jeedljabanone heptaacetate (10) Light yellow crystals from 
CHC& and Me,CO mixture, C44H36018 mp 154-156”, yield 
25 mg, UV Imx nm 220, 282, 324, IR v,, cm-’ 1750, 1740 
(OAc), 1685, 1675 (flavanone carbonyls), 1595, 1585 (aromatlc), 
Found C, 6164, H, 425, C44H36018 requires C, 61 97, H, 
4 23%, ‘H NMR (80MHz, CD&) 62 77 [2H, dd, J = 4, 
16 Hz, cts-protons, C-3, F-3”], 3 13 [ZH, m, trans-protons, 
C-3, F-3”], 540 [ZH, dd, J = 4, 12Hz, C-2, F-2”], 6 14 [IH, d, 
J = 2 Hz, A-61, 620 [IH, d, J = 2 Hz, A-81, 661 [IH, s, D-6” 
or D-8”], 688-707 [3H, m, E-2”‘,5”‘,6”‘], 7 19-7 38 [SH, m, 
B-2’,5’,6’], 2 22 (3H x 2, s), 2 24 (3H, s), 2 25 (3H, s), 2 26 (3H x 2, 
s), 2 28 (3H, s) [acetoxyl groups, A-5,7, B-4’, D-5”,7”, E-3”‘,4”‘] 

Btchalcone heptamethyl ether (11) A mixture conslstmg of 
Jeediflavanone (180 mg), freshly Ignited K2C03 (20 g) and 
MeZS04 (1 5 ml) was refluxed m dry acetone ( 50 ml) on a water 
bath for about 20 hr and worked up as usual Compound 11 
appeared as a bright yellow powder from CHC&, CJ,Ha601 ,, 
mp 242-244”, yield 130 mg It gave a brown ferric reactIon, a red 
ppt with SbCI, m CCL, and 1s readily soluble In aq NaOH givmg 
an orange solution, UV1, nm 224, 376, + AK& 223, 428, 
+NaOAc 224, 378, IRv,, cm-’ 3450 (broad, OH), 2830 
(OMe), 1630, 1625 (chalcone carbonyls), 1595, 1585 (aromatic), 
Found C, 67 60, H, 5 45, 0CH3, 32 76, C3,H36011 requires C, 



67 69, H, 5 49, OMe, 33 09 %, ‘H NMR (80 MHz, CDCls) 66 24 
[lH,d,J = 2Hz,A-5’],632[lH,d,J = ZHz,A-3’],652[2H,d, 
J = 16 Hz,C-8, F-8”],663 [lH,s, D-5”‘or D-3”‘J,6 81-7 02 [3H, 
m, E-2”,5”,6”], 7 16-7 35 [3H, m, B-2,5,6], 7 76 [2H, d, J = 16 Hz, 
C-7, F-7”], 3 75 (3H, s), 380 (3H x 2, s), 384 (3H x4, s) 
[methoxyl groups, A-4’@, B-4, D-4“‘,6”‘, E-3”,4”], 14 19 [lH, S, 
chelated hydroxyhc proton, A-2’], 14 32 [lH, s, chelated hydro- 
xyhc proton, D-2”‘], MS m/z (rel mt ) 6.56 [M]” (45), 641 [M 
-Me]+ (12),626[M-2x Me]+ (22),610[M-46]+ (14),493 
(115),475(11),343(105),313(8),312(31),311(55),191(682), 
181 (lOO), 180(445), 165(51 6), 163(73), 162(87), 153(106), 152 
(92), 151 (64), 134(152), 126 (75), 124(45), 120(12), 107(64) 

Compound SA5 (12) A pale yellow powder from Me&O, 
C H 0 30 1s Ilr mp > 300”, yield 175 mg The compound gave a 
gr~nlsh-violet ferrz reaction a pmkish red colour wrth Mg-HCI, 
and IS soluble m aq NaOH grvmg an orange-yellow soln 
UV 1,, nm 256,298,376, + AlCl, 27 1,322,433, + NaOAc 258, 
274,324,426, IR v_ cm -’ 3500 (broad, OH), 3200 (OH), 1635, 
1630 (chelated flavone carbonyls), 1600, 1590 (aromats), Found 
C,64 82, H, 3 22, &,H,sO, t requires C, 64 98,3 25 %, ‘H NMR 
(8OMHz, Me$X-d,jS612[lH,d,J = 2&A-63,6 18 [lH,d,J 
= 2 Hz, A-81,6 50 [2H, s, C-3, F-3”], 6 56 [ 1 H, s, D-6” or D-8”], 
69(r7 13 [3H, m, E-2”‘,5”‘,6”], 7 26-748 (3H, m, B-2:5:6’], 732 
(1 H, s), 7 52 (2H, s), 7 59 (2H, s) [nonchelated DZO exchangeable 
hydroxyhc protons, A-7, B-4’, D-7”. E-3”‘,4”], 14 24 [lH, s, 
chelated hydroxyhc proton, A-51, 14 35 [IH, s, chelated hydro- 
xylic proton, D-y] 

SA5 heptaacetate (13) Bright yellow crystals from CHC& and 
MeOH mixture, C44HazOls, mp 158-160”, yield 20 mg, 
UV A,,,, nm 252, 293, 369, IR vmax cm-’ 1750, 1735 (OAc), 
1680,167O (flavone carbonyls), 1600,1585 (aromats) Found C, 
6184, H, 3 75,C44H320,8 requires C,62 26, H, 3 77 %, ‘H NMR 
(8OMm CD&) 66 14 [lH, d, J = 2HZ, A-61, 622 [IH, d, J 

= 2 HZ, A-8$6 49 [2H, s, C-3, F-3”], 6 54 [ lH, s, D-6” or D-8”], 
691-716[3H,m, E-2”‘,5”,6”‘],73I-750[3H,m,B-2’,5’,6’],222 
(3H, s), 2 24 (3H x 2, s), 2 28 (3H x 2, s), 2 32 (3H x 2, s) [acetoxyl 
groups, A-5,7, B-4‘, D-5=,7“, E-3”,4”‘] 

SA5 heptamethyl ether (14) Yellow crystals from 
CHCls-MeOH, C H 0 s7 32 li, mp 172-174”, yleid 8Om8, 
UV rl,, nm 249, 295, 371, IR v_ cm-’ 2830 (OMe), 1680, 
1675 (flavone carbonyls), 1600,159O (aromatlc), Found C, 67 94, 
H, 486, OMe, 3296, C37H320L1 requrres C, 68 11, H, 491, 
OMe, 3329x, ‘HNMR (80MH.z, CDCl,)c 6616 [lH, d, J 
= 2 Hz, A-61,6 22 [ 1 H, d, J = 2 Hz, A-83,6 52 [2H, s, C-3, F-3”], 
657 [IH, s, D-6” or D-8”], 682-708 [3H, m, E-2”‘,5”‘,6”‘], 
7 21-7 44 [3H, m, B-2’,5’,6’], 3 71 (3H x 2, s), 3 76 (3H x 2, s), 3 82 
(3H x 2, s), 3 90 (3H, s), [methoxyl groups, A-5,7, B-4’, D-.5”,7”, E- 
3”‘,4”‘], MS m/z (rel mt) 652 CM]’ (604), 637 [M-Me]+ (28), 
622[M-2xMe]+ (9),606[M-46]+ (85~576(56},490(12), 
472 (11 25), 341 (8), 311 (6), 310 (30 5), 181 (lOO), 180 (42 5), 165 
(68 61, 162 (75 5), 135 (S), 134 (49), 132 (7 5), 126 (7) 

Acknowledgements-I am grateful to Professor L R Row for 
encouragement My thanks are also due to Drs P A Ramaiah 
and M Bapu]~ for the ‘H NMR and mass spectra recorded 

REFERENCES 

1 Prakasa Rao, N S, Ramachandra Row, L and Brown, R T 
(1973) Phytochemzstry 12, 671 

2 Ishratullah, K H , Ansart, W Hi) Rahman, W , Oklgawa, M 
and Kawano, N (1977) l&an J Chem. 15B, 615 

3 Murtby* S S N (1983) ~~yt~~~st~~ 22, 1518 
4 Murtby, S S N (1983) Phyt~he~try 252636 
5 Horowm R M and Jurd, L (1961) J Org Chem 26,2446 
6 Jurd, L (1962) m The Chemtstry of the Fluvonotd Compounds 

(Gemann, T A, ed ), p 151 Pergamon Press, London 
7 Mabry, T J , Mike, K R and Thomas, M B (1970) The 

Syste?nuttc ldentlficatton of Flavonotds, pp 165-171 
Sprmger, New York 

8 Seshadn, T R (1962) m The ~~mrstry of the Flavo~o~d 

Compounds (Getsmann, T A, ed )I p 160 Pergamon Press, 
London 

9 Pelter, A, Rahman, W, Warren, R, Chexal, K K and 
Handa, B K (1971) Ter~~~ro~ Z7, 1625 

10 Murthy, S S N , Prakasa Rao, N S , Anjaneyulu, A S R and 
Ramachandra Row, L (1981) PIanta Med 43,46 

11 KaranJgaokar, C G, Radhaknshnan, P V and 
Ven~~r~n, K (1967) Tetrahedron Letters 3195 

12 Chen, F C and Lm, Y N (1975) Rhytoc~mzstry 14, 1644 
13 Natarajan, S, Murtr,V V S and Seshadn,T R (1969)Indaan 

J them 7,751 
14 Murthy, S S N (1983) Acta Ciencza lndtca 9C, 148 
15 Lm, Y M and Chen, F C (1973)~ezr~edron Letters 4747 
16 Chen, F C and Lm, Y M (1976) .I Chem Sot Perkm Trans 

1,98 
17 Konoshuna, M , Ikeshtro, Y , Nlshmaga, A, Matsuura, T , 

Kubota,T and Sakamoto, H (1969)TetruhedronLetters 121 
18 Varshney, A K, Taiat, M , Khan, N U , Rahman, W, Hwa, 

C W , Okigawa, M and Kawano, N (1973) Indian J Chem 
11, 1209 

19 Jackson, B, Locksley, H D, Schemmann, F and 
Wolstenholme, W A (1967) Tetrahedron Letters 787 

20 Jackson, B, Locksley, H D, Schemmann, F and 
Wolstenholme, W A (1971) J Chem Sac (C) 3791 

21 Ilyas, M , Usmam, J N , Bhatnagar, S P , Rahman, W and 
Pelter, A (1%8) Tetr~~~on Letters 5515 

22 Pelter, A, Warren, R , Ilyas, M , Usmant, J N , Bhatnagar, 
S P , Rzvl, R H and Rahman, W (1969) Experzentia 
25, 350 

23 Gregg, R , Kmght, J A and Roffey, P (1966) Tetrahedron 22, 
3301 

24 Bowle, J H , Ronayne, J and Wdbams, D H (1967) J Chem 
sot (B) 535 

25 Jackson, B, Locksley, H D and Schemmann, F (1967) J 

Chem Sot (C) 2500 
26 Wilson, R G, Bowle, J H and Wrlhams, D H (1968) 

Tetrahedron 24, 1407 
27 Locksley, H D and Murray, I G (1970) J Chem Sot (C) 

392 
28 Natarajan, S , Dutta, S C, Murtz, V V S and Seshadn, T R 

(1971) Indian J Chem 9, 813 
29 Pelter, A, Warren, R , Usmam, J N , Rrzvr, R H, Ilyas, M 

and Rahman, W (1969) Expertentra 25, 351 
30 Pelter, A, Warren, R , Usmam, J N , Ilyas, M and Rahman, 

W (1969) Tetrahedron Letters 4259 
31 NataraJan, S , Murtl, V V S and Seshadrt, T R (1970) Indtan 

J C&em 8, if6 
32 Pelter, A, Warren, R Handa, B K, Chexal, K K and 

Rahman, W (1971) Indtan J Chem 9,98 


