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Lupinlfolln was Isolated from the roots of Tephrosia lupinifolia 

Burch’ (DC). Elucidation of Its structure was mainly based on spectral data. 

The present communication describes its synthesis and confirms the structure 

earlier arrived at. For the synthesis of lupinifolin, prenylation of narlnge- 

nin led to the formation of the key intermediate 6,8-dl-C-prenyl naringenin 

(Major) and a number of minor products. In order to protide structural con- 

firmations to the minor products condensation of naringenin with 2-methyl but- 

3-en-2-ol has also been carried out and the products compared. 

Condensation of naringenin (I) with prenyl bromide2 yielded a mixture 

comprising of diprenyl and unreacted flavanone along with small quantities 

of mono prenyl compounds.11, IIa, IIb & IIc, were obtained as single entities 

chromatographically and the major product. was identified as di-C-prenyl 

derivatlpe , 

5,7,4’-Trlhydroxy-6,8-dl-C-prenyl flavanone (II), a viscous liquid 

(100 mg) gave brown ferric reaction (Found: C, 73.2; H, 7.0. CSH~~O~ requires 

C, 73.5; 11, 6.8%). 3\ ;z 225, 295, 302sh nm. i) pg 1620 cm-‘( )Ca), BMFt 

(5, CDcl,): 1.64, 1.71(2s, 128, four methyl of two prenyl groups), 2.89(m, 

2R, C3 protons), 3.376x, 4H, CH2-Ar)2, 5.3O(m, 3B, C2 proton and 28 of two 

olefinic protons of two prenyl groups), 6.85(d, 2B, J=lO Hz, 31,s’ protons), 

7.36(d, 28, J=lO He, 2’ ,61 protons), 12.1 (s, IH, chelated OH). 

II was oxldatively cyclised by treating with DDQ in dry toluene. 

Column chranatography of the reaction mixture gave two products A & B which 

were further purified by preparative TLC. 
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CoiIQXWd A (8-prenyl 4',5-dihydroxy-2", 2 GUmethyl pyrano(5",6",6,7)flava- 

none (III) separated from benzene - n-hexane mixture as pale yellow solid 

(50 mg), m.p. 112-13' (lit. l17-I19°) (Found: C, 73.4; H, 6.7. C25H2605 re- 

quires C, 73.8; H, 6.4%). hzgH 220, 275, 295sh, 300, 315 ma. $fz 3250 

(OH) and 1620(,C=O) cm-I. lWh( s, CDC13): 1.45(s, @I, 2" gem methyl), 

1.63(s, 6H, gem &ethyl of prenyl group), 2.86(m, 251, two C3 protons), 3.2O(d, 

28, Jq.0 Hz, CE2-Ar), 5.14&, lH, -(X8= of prenyl group), 5.28{m, lH, C2-H), 

5.50<d, IH, J=Io He, 3"-H), 6.31(s, 4'-08 group), 6.65(d, J=IO HZ, 4"-H),6.85 

(d, J=8.5 Hz, 3',5*-protons of B ring) and 7.3Ofd, J3.5 Hz, 2',6'-protons), 

I&3(9, IH, chelated OH). It was identical <co-TLC and superimposable IR) 

with the natural sample of lupinifolin'. III (4 mg) was heated with formic 

acid. The product gave positive ferric reaction indicating the presence of 

free -CEI group at 5-position and thus providing etidence that the prenyl group 

at position 6 was already involved in the formation of a chromene ring with 

-OH group at 7-position. Thus structure III could be assigned to A. 

Cciupound B (6-prenyl-4N,5-dihydroxy- f2", 2n-dimethylpyrano-5n,6",7,8)flavanone 

(IV) separated from benzene - n-hexane (4-0 mg) (Found: C, 73.5; H, 6.7. 

C25H2605 requires C, 73.8; H, 6.4%). A p$ 220, 275, 295 nm. q?; 3250(=) 

and 1621()c=O) cm-I. = C& CDCZ3): l.k,(s, 6H, 2"-gem dimethyl), 1.64(s, 

6H, gem dimethyl of prenyl group), 2.84(m, 2B, C3-protons), 3.18(6, Jl.0 Hz, 

CH2-Ar), 5.2b, 14 -CEk of prenyl group), 5.3Gn, la, C2-proton), 5.52(d, J=IO 

Ha, 3"-H), 6.3(s, 4$-OH group), 6.68(d, J=IO Hz, 4"-H), 6.86(d, 53.5 Hz, 3',5' 

protons), 7.3I(d, J=8.5, 2',6'-protons). Further confirmation of the strW.?tUre 

(IV) for canpound B was provided by its formic acid treatment. The negative 

ferric reaction of the product suggested the Involvement of prenyl group at 

6-position with the 5-hydroxyl. 
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Condensation of naringenin (I) (3 g) with 2-methyl-but-3-en-2-01 

(1.1 g)3 in presence of boron trifluoride etherate in dry dioxan medium yield- 

ed a mixture uhich on column chromatography (silica gel) furnished P,, Pa, P3 

as three main fractions. 

Fraction P, (bCpreny1 naringenin) was a syrupy liquid which failed to crys- 

tallise; positive ferric reaction (Found; C, 70.55; H, 5.82. (&Hao05 requires 

C, 70.5; H, 5.8%). A:$ 225, 290, sash nm; 3:; 1622 cm-’ ()C=O,). 

NMEl(s, CDC13): 1.61(s, 6H, gem dimetwl), 2.88kn, 2H, C3-protons), 3.12(6, 

2B, -(X2-Ar), 5.3611, 2K, C2-proton and IH of one olefinic proton of one 

prenyl group), 6.13(s, lH, C8-protons), 6.85(d, 2H, J=lO Hz, 31,5t-protons), 

7.35(d, 2B, J=lo Hz, 2’,6’ protons). P, (15 mg) was metbylated at 7-position 

by dimethyl sulphate/K2C03/acetone. Treatment of the product with formic acid 

gave a product different from the starting material (TLC). Its negative ferric 

reaction showed the involvement of 6-C-prenyl group with 5-hydroxy in cyclisation 

confirming the presence of prenyl group at 6-position in P,. IIa was identical 

with P,. 
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Praction P2 (8-C-prenyl naringenfn) gave positive ferric reaction (Found: C, 

70.6; H, 5.9. C20H2C05 requires C, 70.5; H, 5.s). xz 225, 290, 323sh nm. 

3 E 1624 cm-' ()C=O). NMR(S, CDCl3) 1.6(9, 6H, gem dimethyl), 2.88(m, 

2H, C3 protons), 3.l(d, 2H, +X2-Ar), 5.3(x1, 2H, C2 proton snd 1H of one olefi 

nit proton of one prenyl group), 6.1(9, IH, C6-proton), 6.85(d, 2H, J=,lEJ Hz, 

3’,5’ protons), 7.35(d, 211, J=l3 Hz, 2',6'-protons). P2 (15 mg> was methyla- 

ted at 7-position by dimethyl sulphate/K2C03/scetone. Treatment with formic 

acid did not cause cyclisation thus confirmin g the presence of prenyl group 

at 8 position in P2. IIb wes identical with P2. 

Fraction P3 was identical with II. 

7-Prenyloxy naringenin, obtained by partial C-prenylation of narin- 

genin using one mole of prenyl bromide/Y2C03/acetone, crystallised from ethyl 

acetate - pet. ether as colourless needles m.p. 84-85'; positive ferric reac- 

tion (Found: C, 73.41; H, 5.5. C23H2005 requires C, 70.5; H, 5.8$). xf"" 

235, 295, 332sh nm. 3 2: 1621 cm-' ()C=O>. NMR( s, CDC13) 1.62(s, 6H, 

of C(CH3)2), 2.89(m, 24, C3- protons), 3.12(d, 2H, -CH2-Ar), 4.48(d, J=7.5 Hz, 

2H of -O-CH2 group), 5.32(m, 2H, C2-proton 2 olefinic proton of one prenyl 

group), 6.85(d, 2H, J=lO ?!, 3',5' p-otons), 7.36(d, 21-I, J=lC :Hz, 2’,6* pro- 

tons), 12.1(s, IH, chelated OH). It w?s identical with 11~. 

Acknowledgement: We express our sincere thanks to Dr. R. Vleggasr for 

the sample of lupinifolin. 
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