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Flavanones and chalcones bearing unusual iso?renold side chains, axd 

gosscssing antiuleer properties, have been isolated from several species of 

Sophora ' *? but so far 5. secondiflora has been exs*-!iined only because of the 

hallucinogenic alkaloids in its seedsa 'de find that it also contains, besides 

the known flavonoids liquiritigenin and calycosin, a new member of the X&La- 

tively uncolllrnon isoflavan series. 

tinanisoflavan (?a), C,,$605, m.p, lE4'+ j& (CRC+) -7305*X,,,(i':to;i) 

785, 293 sh (log & 3.,7, 3.5), Vnax (mull> 3530, 3300, 1600, 'I620 cm-', 

contains tvso phenolic OH groups, two We t;roups, and a I,?-dinethylallyl side 

chain as shown by the n.m.r. spectrum of the diacetate, mop0 114', z (@Cl,) 

8.60(s;2xKe), 7.74, 7.67, 6.26, 6.24 (all. s; 4xPie), 5,0-5,16 (mm; 213) and 

3.94 (dd, 2 17, lO_?z; Iii). -Athough further resonances at 7.06 (d, 2 8Hz; 

~~ir?Ji, >, ca. E;.'I: (IU; ,.rCIi), t;, 31 ( ‘t ’ , 2 - 133~) and 5.70 (dd, j 10, 4%) 

(.nrC~Cii, ) were obviously consis? 
4 

ent wit;h an isoflavan nucleus they appeared to 

be capable of other rinterpret;at.ions. i.oreover, the mass spectral fragmentation, 

5 
while entirely consis';ent .i';h tha; of known isoflavans, was again ambiguous 

largely because concurrent frq;:?ent:atIon of the prenyl side chain made it very 

difficult to ider,tify with certainty the proiiucts of retro-Diels Alder fissions. 

?or related reasons the mass spectrum also failed to clarify the distribution 
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6 of substituents between rings k and B notwithstanding its use, without dis- 

cussion, for the very similar isoflavan (lb). 

Hydrogenation of unanisoflavan gave the dihydro derivative (2a). Selective 

methylation (PlezjC4/f';e,CO/~~C03) of this was unexpectedly easy and gave the 

phenolic ether (;ib), m.p. 115'. Oxidation with 3X; (2 mol.. equiv. in PieOH) 

under IT, by the method of Pincilay and Turner7 then gave as the only product the 

isoflavanone (3), m.p, 175', Vmax 1685 an-', with 7Z(CUCl,) 8.76 (s: 2 x Ke), 

9036 (t, 3 7 h; CFI,CI&) and E.28 (a_, j 7X2; 2~CIIs) defining tke side chain, 

Further resonances form an kIBX system, TC 5.93 (q, S N 505 Hz, X) and 5.49 (dd, 

s 14, w505 112; Ad) consistent only with an isoflavanone nucleus, while aroma- 

tic resonances at 2,16 (d, 2 8,5 Xz; 5-X), 3.53 (dd, 2, 8.5, 2 IIs) and 3.66 

(d, 3, 2 3s) estabJ.ish a 4-substituted resorcinol nucleus Tar ring 11, 

characteristic cilelation pro6uciAng i.r, bands at 3300 (br; Oii) and 1645 cm 

(CC) and pro-ton resonances at -1.06 (OfI) an& a.30 (S:.IC), .:inz 7, is not 

attacked showinfic that She only site available must be hi@.y hindered and is 

therefore probably adjacent to the Y5 substituent, '.!li;is arrangement is 

confirmed by models which show it to be the only one w:b_ere the two features 
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are close enoue;h $0 explain the upfield shift in the ring 3 singlet that 

results when the prenyl group is saturated; e.g. 23.22 in unanisoflavan 

dinethyl ether but 3.50 in (2a). 

"hat in ring B the prenyl group is flarked by OIVie but not OH is indicated 

'oy the resistance of unanisoflavan to acid-catalysed cyclisation in mild 

conditions rrhereas aqueous methanolic II81 at 100' for 4 h results in selective 

demethglation and riL;g closure giving the dihydrobenzofuran derivative (4), 

n “2 , ii, + 0, , ‘I+, 35.1591, m.p. 235', with ?T(CDCl,/l~~lSO) 8.94 and ES,74 (each s, 

3II; We, ), 8.62 (d, S 6.5 ITz; CT&X), and *'5.58 ('q\ 2 w 6.5 HZ; NeCl;s,.o). The 

selective nature of the demeth::lation, the absence of rearrangement in the 

side chain, and the resistance of the dihydrounanisoflavan (2a) to demethyl- 

ation under much more stringent conditions all point to a mechanism with the 

oxonium ion (5) as a central feature* 

Finally, acetylation of (2a) sesults in a strong downfield shift in the 

ring R aromatic singlet (from 3.50 to 3.17) so that this proton is para to the 

Oil group.g Structure (la) emerges. Alternatives such as (6) with 2',6'- 

substitution can be further excluded on the grounds that flavonoids almost 

invariably carry EI or an ether group at the 4' -position and that the 2',6'- 

-di-substitution pattern has been found4 to induce conformational changes 

in the heterocyclic ring that separate out the benzylic methylene proton 

resonances in a manner not observed here, Koreover, out of the 'I3 isoflavana 

known to us, no less than 8 possess a 2' ,3',4'-trioxygenated ring B but none 

a ?',5',6' pattern, 

(5) 



2394 

References. 

No. 27 

1. K. Hiroshi, T, Pominori, K. Hatayama, and T. Makiguchi, 

Chem. Abstr., ‘1974, 80, P30694~. 

2. K, ~yogo~, P. Tachi, K, Xatayama, and T. Ohtake, Chem, Abstr.9 

1975, 82, Pl60?19ao 

3. Mohamed Izaddoost, Thytochem., 1975, ‘&, 2030 

4, A. Pelter and P.I. Amenechi, J. Chem. SOC., (Cl, 1969, 8870 

5. A. Pelter, P. Stainton, and PI. Barber, J. Heterocycl. Chem,, 

1965, 2, 308. 

6, O.R. Gottlieb, A. Braga de Oliveira, T.M.M. Gonfalves, 

G.G. de Oliveira, and S.A. Pereira, Phytochem., 1975, ‘& 2495. 

7. J.W.A. Findlay and A.B. Turner, Chem. and Ind., '1970, 158. 

8. H, Cross, A. Rieche and G, Xatthey, Chem. Ber., 1963, 96, 308. 

9. R.J. Highet and P,J. Highet, 3. Org. Chem., 19651 30, 902. 


