
Tetrahedron Letters NO. 49, DP 4509 - 4512, 1976. Pergamon I]rPss. Printed in Great Brit.aina 

STRUCTURE OF KEXUAFERBOh'T&B A NmJ BIFLAVANCWE FROM THE 

STAKEENS OF MESUA FEFPEA LINN. -- 

M.Subramanyam Raju*,G.Srimannarayana and N.V.Subba Pa0 
Department of Chemistry,Csmania University, 

Hyderabad -500007, A.P., INDIA, 

K.R. Bala and T.R.Seshadri, 
Department of Chemistry, Delhi University, 

Delhi - 110 007, INDIA. 

(Received in UI( 30 September 1976; accepted for publication 18 October 19%) 

The stamens of Mesua ferrea linn. are valuable in Indian Medicine in the 

treatment of bleeding piles. The petroleum ether extract of the stamens (col- 

lected from hanikhet, North India) yielded&-amyrin, fi -amyrin andb-sitosterol. 

The subsequent acetone extraction and chromatographic separation of the result- 

ing mixture led to the isolation of Kesuaferrone-Bl besides mesuanic acid2 and 

mesuaferrone -Al. 

Mesuaferrone-B, pale yellow needles, m.p. 255-56O (decomp.) had[&] F-222.3' 

(c. 1.07, methanol) and calculated for C30H20010 * H20 C, 65.57; H, 3.82. FOUKL~ 

C, 65.41; H, 3.90. mass spectrum M' 540. Its phenolic nature is indicated by 

its solubility in sodium hydroxide, to give a yellow coloured solution. It 

gave red colour with magnesium-hydrochloric acid and brownish CO~OUIT with alco- 

holic ferric chloride. Its i.r.spectrum (nujol) showed the presence of hydroxy 

groups(3400-3300 cm -1 1 and two chelated carbonyl groups (1640 and 1620 cm 'l) . 

The U.V. absorption data h Ei" 275, 298 and 342(sh) nm(logf 4.45, 4.48 and 

4.32 respectively) were similar to those expected for a combination of narin- 

genin CA 2: 289 and 326&h) nm] 3 and apigenin[hfilzH 267, 296(sh), 336 nm13. 

The longer wavelength band of mesuaferrone-B(J) undervent bathochromic shifts of 

the order 23 & 8 nm In the presence of ethanol/sodium acetate and ethanol/alu- 

miniurn chloride respectively, suggesting a 5,7-dihydroxy flavanoid system 394 , 

Mesuaferrone-B forms a hexaacetatecg) C42~2016 m.p. 159' with pyridine/ 

acetic anhytkide indicating the presence of six hydroxy groups. It forms a 

heptamethyl ether (g) C37%eOlo m.p. 219-22'[c] F -146.6'(CHC13) with dimethyl 

sulphate, acetone and potassium carbonate. The methyl ether ~1 oxidation with 

hydrogen peroxide yielded anisic acid. Therefore the presence of a p-hydroxy 

phenyl group in mesuaferrone-B could be inferred. During the methylation of 

mesuaferrone-B(L), formation of the hexamethyl ether Q) was not observed. 
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The analytical and spectral data, and degradative reactions suggest that 

mesuaferrone-B may be a biflsvanoid composed of narlngenln and apigenin as 

components. The nature of linkage has now been determined by n.m.r and mass 

spectral measurements, and by dehydrogenation studies. Recently Scheinmann' 
has made an attempt to systematise and simplify the nomenclature of polyflava- 

noids. We propose an improvement by numbering each Cl5 flavanoid unit as 

I & II, the numbering within each of the Cl5 units being the same as that 

normally used in flavanoids. 

OR 0 
1 R-H OR 0 
= 

2 R= -co.cs. 
2 R=Ctd3 

3 R=-CI-& 

$ R = H; I 2,3 (double bond) 

5 R = -CR3; 12,3 (double bond) 

N.m.r. data of mesuaferrone-B(l) was recorded on a Varian A-60D in (CD3)2C0 

using TE? as internal standard. Tie aliphatic region showed a multiplet at 

62.5 - 3.5(2H) assignable to the methylene protons of the flavanone moiety 

(H-3, I). Further, 2-H(1) appeared as double - doublet at 6 5.5(J=ll Rz, 

J=5 Z-k)% A sharp signal atb6.7 (H, 3, II) characteristic of the 3 proton 

of a flavone was observed. The highly shielded aromatic signalsS~6.36ks, 13) 

and 6.46(s, 1H) suggested the presence of protons in an aromatic ring of the 

phloroglucinol type. Further, in the aromatic region, signals at 6 6.85 

LT=9.0 &), 7.08(5=9.0 k&J, 7.43(5=9.0 Hz) and 7.76(J=9.0 a) are assignable 

to eight protons of the two E-hydroxy substituted phenyl rings of I and 1X7. 

In the low field region of the spectrum,the protons in the two chelated hy- 

droxy groups appeared atS12.5ila), lZ.ZSilti)CD,O exchangeable) while the re- 

maining four hydroxy groups those in appeared as a broad hump between 6 8.8 & 

10.5(4H) (D20 exchangeable). 

Biflavanoids with C-3 of the flavanone linked to the C-8 of the flavone 

are known to occur in nature'. In the present case n.m.r. and mass spectral 

data ruled out the possibility of such linkage. The other possible modes of 

linkage are 8-8, 6-6 and 6-8. The easy methylation of the hydroxy groups at 



the 5-positions suggested that the interflavanone-flavone linkage may be 8-8 

or 6-8. The type of linkage was finally decided by dehydrogenation of 

mesuaferrone-B by 2,3-dicbloro 5,6-dicyano 1,4-benzoquinone(d.d.q.1 or with 

iodine and potassium acetate in acetic acid to give dehydromesuaferrone-B(%) 

C30~8ClO m.p. > 300' [C ] F + 26.7'(c, 1.272, methanol). Its U.V. Rfand 

i.r. spectral data are in good agreement with the data of natural cupressu- 
9 

flavone, an extractive of CuDressus torulos& . The optically active dehydro- 

mesuaferrone-B, (0) on methylation yielded hexamethyl ether(s) C36H30610 whose 

m.p. 159-61' is In good agreement with cupressuflavone hexamethyl ether, m.p. 

161' obtained by methylation of optically active natural cupressuflavone 7,711r 
4',4"' tetramethyl ether 10 

9 
but is at variance with the m.n. 296' of cupres- 

suflavone hexamethyl ether prepared from racemic and natural cupressuflavone 

as well as with that of purely synthetic cupressuflavone hexamethyl ether 

m.p. 294011. Further, the 1.~. spectrum of dehydromesuaferrone-B hexa- 

methyl ether is indistinguishable from that of cupressuflavone hexamethyl 

ether derived from the natural and racemic cupressuflavone, obtained by 

extraction of Cunressus torulos&9. It is observed that different m.p.'s. 

were recorded for cupressuflavone nexamethyl ether 9,10&l depending upon 

Its origin. 

The optical activity of mesuaferrone-b is largely due to atropiscmerism 

relating to the biflavonyl system, though the flavanone structure may also 

contribute a share towards optical activity. The mass spectrum of mesua- 

ferrone-B (1) revealed ions Mz 540(100;$),m/e 522(22), 422(M), 402(32), 

302(8), 285(45), 120(48), 107(12) and 94(6). The fragmentation pathway 

is in agreement with the reported pattern for those of biflavanoids8, and 

flavanones8. Based on the spectral and chemical evidence the structure of 

mesuaferrone-I3 is 8-(a-naringeninyl) aplgenin I.e. structure(&). We have 

no evidence as regards the absolute configuration. 

The n.m.r. spectrum of the heptamethyl ether (8) in CDC13 indicated the 

presence of '/-separate methoxy groups in the region of 6 3.45 to 4.10, and. 

13 protons in the region between 6 6.50 to 7.30 assignable to 10 aromatic 

protons, 3-H of the flavone (II) unit and the & & j? (olefinic)-protons of 

the chalcone portion. The above data suggest that during methylation of 

mesuaferrone-B the ring opening of the flavanone unit of (&I took place 

leading to the formation of the heptamethyl ether. The o&al activity 

of (8) as well as (&I Is due to atropisomerism. Satisfactory canbustion 

analysis were obtained for all the compounds. 
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