CHEMISTRY LETIERS, pp.1323-1326, 1973, Published by the Chemical Society of Japan

SYMTHESIS OF ALPINMUM ISOFLAVOME, OSAJIN AND WARANGALONE

A.C. Jain* and B.M. Sharma

Department of Chemistry, University of Jammu, Jammu-1, INDIA

Genistein (1) when heated with prenyl bromide in the presence of
methanolic methoxide yielded 7,4'-di-O-prenyl-(2), 6,8-A4i-CC-pren-
vl- (3) and 6-C-prenyl- (4) genisteins. Structures of these compoun-
ds were established by NMR spectra of themselves and their deriva-
tives., Oxidative cyclisation of (4) with DDQ afforded natural
alpinum isoflavone (6); whereas that of (3) gave a mixture of na-
tural osajin (8) and warangalone (7) which were separated by chro-
matography and identified by mass spectra.

Four isopentenylated derivatives of genistein are known to occur in Nature.
They are alpinum 1sof1avone1, osajinz, warangalon33 (scandenone)4 and dhandalone3.
Their constitutions as 5,4'-dihydroxy-6",6"-dimethylpyrano- (2",3" : 7,$)-isofla-
vone (6). 5,4'-dihydroxy-6~C-prenyl-6", 6"-dimethylpyrano- (2",3" : 7,8)-isoflavone
(e, 5,4'—dihydroxy-a-gfprenyljp",6"-dimethylpyrano-(2",3" t 7,6)-isoflavone (7)
and 5,4'-dihydroxy—3'~Q-preny11§”-dimethylpyrano— (2",3* 3 7,6)-isoflavone respec-
tively has bqen established on the basis of their decgradation nroducts, spectral
data and in the first three cases by synthesis of their 4'-methyl etherss. Howev-
er none of them has been synthesised so far. The synthesis of the first three
isoflavones themselves has now been accomplished.

Genistein6 (1) when reacted with Y,Y -dimethylallyl (or nrenyl) bromide in
the presence of methanolic methoxide cave a mixture of several nroducts as shown
by TLC but only three compounds could be obtained in pure form after column chro-
matography. The first eluate yielded an oily liquid which resisted crystallisa-
tion but wes TLC7 homogeneous (Rf 0.70, solvent B) and identical with the vproduct
obtained by prenylation of genistein with two moles of prenyl bromide in the
presence of KZCO3 and acetone, It is identified as 7,4'-di-O-nrenylgenistein (2)
on the basis of its ™ in CDCl3=Si.77, 1.82 (2s, 12H, (C§3)2.C=), 4,63 (m, 4H, -
OCHZ—), 5.53 (m, 2H, -CH =), 6.38, 6.42 (24, J = 2Hz, 7H in positions 6 and 8),
6.95 (d, J=9Hz, 2H in positions 3' and 5*'), 7.47 (4, J =9Hz, 2H in vpositions 2®
and 6') and 7.73 ppm (s, 1H in position 2).

The second eluate afforded colourless crystals, m.p. 1400: which formed
triacetatem m.p. 190°; Rf 0.80 {solvent C) and dimethyl ether, m.p. 86°; Rf 0.67
(solvent A); positive ferric reation. The following VMR data of the prenylation
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product itself, its triacetate and dimethvl ether indicated it as 6,8-di-CC-preny-
lgenistein (3): MR of hydroxy compound in CDCl3zgl.87, 1.98 (2 broad s, 12H,
(c§3)2.C=), 3.55, 3.68 (24, J = 3Hz, 4H, Ar-ng), 5.42 (m, 2H, -CH=), 6.95 (4,7 =
9Hz, 2H in positions 3' and 5'), 7.50 (4, J = 9Hz, 2H in 2' and 6' positions) and
g.08 pom (s, 1H in vposition 2); “MR of triacetate in cuc13:81.69, 1.79 (2 broad s,
124, (c§3)2.c=), 2.31, 2.37 and 2.43 (38, 9H, -OCO.Cgs), 3.25, 3.46 (24, J = 10Hgz,
4H,Ar-cH,), 5.11 (m, 28, -CH =), 7.19 (4, J = 9Hz, 21 in nositions 3' and 5'),
7.55 (d, J = 9Hz, 2H in positions 2' and 6')and 7.97 ppm (s, 1H in 2 position):
NMR of 7,4' -dimethyl ether in CCl,:§1.70, 1.80 (2s, i12H, (CH) 5. C =), 3.40 (m,4H,
Ar-CH,), 3.78, 3.83 (2s, 6H, -OCH,), 5.20 (m, 2H, -CH =), 6.87 (4, J = 9Hz,  in
Positions 3* and 5'), 7.44 (4, J = 9Hz, 2H in positions 2' and 6') and 7.94 ppm
(s, 1H in position 2). The structure 3 was further confirmed by comparing its
7,4'-dimethyl ether with an authentic sample prepared from 6,8-di-CC-prenylbiocha-
nin.As by methylation with diazomethane.

The third eluate was obtained as colourless crystals, m.p. 221°, Rf 0.52
(solvent B), It formed triacetate, m.p. 160°; R,f 0.60 (solvent D) and dimethyl
ethar, m.p. 123° (lits. m.p. 122-23%) ; Rf 0.50 (solvent A); positive ferric react-
ion. The following NMR data of hydroxy compound and acetate suagested it to be
mono C-vprenylgenistein: MR of the parent compound in CD3.CO.CD3=81.68, 1.80 (2s,
6H, (C§3)2. c =), 3.34 (4, J = 7Hz, 2H, Ar—Cﬁz), 5.27 (m, 1H, -CH =), 6.44 (s, 1H
in position 8), 6.85 (4, J = 9Hz, 2H in positions 3' and 5'), 7.40 (4, J = 9Hz, 2H
in positions 2' and 6') and 7.95 ppm (s, 1H in position 2); NMR of the triacetate
in cnc13=f1.74, 1.82 (25, 6H, CH,),.C =), 2.35, 2.38 and 2.45 (3s, 9H, -0.CO.CH,),
3,39 (4, T = 7Hz, 2H, Ar-cgz), 5.08 (m, 1H, -CH =), 7.01 (4, J = 10Hz, 2H in posi-
tions 3*' and 5'), 7.33 (s, 1H in position 8), 7.56 (4, J = 10Hz, 2H in positions
2' and 6') and 7.97 ppm (s, 1H in vosition 2). Since the dimethyl ether on acid
cyclisation with HCOCH gave 7,4'-dimethoxy-6", 6"-dimethyl-4",5"-dihydropyrano-~ (2",
3" s 5,6)-isoflavone (5) as shown by negative ferric reation and the following MR
data, the structure of the third prenylation product is established as 6-C-preny-
igenistein (4); WMR in CC1, of (§):{1.40 (s, 6H, (C§3)2.C<: Y, 1.75, 2.60 (2t,

J = 6.5Hz, 44, -CH, -), 3.78, 3.83 (2s, 6H,-OCH;), 6.20 (s, 1H in position 8),
6.82 (d, J = 9Hz, 2H in positions 3' and 5'), 7.40 (4, J = 9Hz, 2H in positions 2!
and 6') and 7.62 ppm (s, 1H in position 2). Had it beer 8-C-prenylgenistein,
cyclisation would not have taken place. Finally structure (4) was established by
the identity of its 7,4'-dimethyl ether with an authentic sample prepared from 5,
7—dihydroxy-4'-methoxy-G—Q—prenvlisoflavone?

6-C-prenylgenistein (4) has been cyvclodehydrogenated with DDQ in benzene
when the product formed was found identical with the description of natural alpi-
num isoflavone (6) in m.p. TLC, IR spectrum, diacetate (a marked diamagentic shi-
ft of +0.3-0.4 of the peri proton in 4" rosition and a small paramagentic shift of
of 0.01 of the second olefinic proton in 5" position) and mass spectrum7.

Similar oxidative cyclization of 6,8-di-CC-prenyloenistein (3) with DnQ

yvielded two nroducts. The first fraction vielded a crystalline compound identical
in all respects with the descripntion of natural waranoalone3 (1) . The linear
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nature of the chromene was established by its mass spectrum which showed fragment
of mass ion m/e 349 ﬂﬂ—ssf-characteristic of P-prenyl phenolsg, besides other
fragments at m/e 404, 389, 351, 231, 121, 118 and 55. The second fraction affor-
ded a pale yellow crystalline compound identical in all respects with the descrip-
tion of natural osajin (8). The angular nature of the chromene was established by
its mass spectrum which did not show (M~55f'fragmentvbut instead showed(M—SGfmass
ion fragment at m/e 348, characteristic of o-prenyl phenolss, besides other frag-
ments at m/e 404, 389, 351, 333, 231, 181, 121 and 56.
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