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FROM the CHCl3 extract of pet. ether exhausted whole seeds of Psoralea corylifolia 

Linn., a series of closely related flavonoids have been isolated (Table 1) and, we 

summarise below the evidence leading to the structure elucidation of five of tnese 

substances. 

Bavachinin, bavachin and bavachalkone 

Bavachinin (m.p. 154-155'). which analyses for C21H2204 (Acetate, m.p. lOl-lC~2~, 

[d, -19.1'. C23H2405, M+ at m/e 380) is clearly a flavonoid from its spectral charac- 

teristics: IR Spectrum (KBr): OH (3175, broad), C=O (1620, 1665 cm-l), bensenoid ab- 
-1 

sorption (1500, 1525, 1580 and 1610 cm i UV spectrum 
XXtOH -3 
max ’ nW(EXlO j : 232 

(26.31, 272 (14.6) and 316 (6.4). The UV absorption classifies bavachinin either as 
'1 

an isoflavone 01 a flavanone , thougn the well-defined triple absorption of the type 

observed for tne parent compound, as well as its acetate A:::, rnti ( cx 10-3): 233 

(22.1). 272 (12.8) and 317(5.7) has precedence in some flavanones 
2 . Both with i,aOh 

aq. and cont. H SO 2 4, bavachinin gives colour reactions (orange-red and dark red res- 

pectively) characteristic3 only of a flavanone. 

The PplR spectrum4 of its acetate (Cg3CO0, 3H singlet at 135 c/s) clearly de- 

fines bavachinin as a flavanone5 (I): C2-proton (an ill-defined multiplet centred at 

320 c/s, being overlapped by another 1H absorption of an olefinic M; tne expected IH 

double-doublet is seen centred at 337 c/s in the spectrum of bavachinin in pyridinej, 

C3-protons (2H multiplet centred at 166 c/s). Hesides, the presence of a methoxyl 

group and a 3,3-dimethylallyl side chain b is revealed * thus accounting for all tne 

carbon and oxygen atoms in bavachinin (I): CC23 (3H, singlet, 2~2 c/s), cH~-c=c-(~H, 

broad singlet, 103 c/s), -C=CE- (1H absorption, buried under the C2 resonanc$Hj ), 

Ar-CIl2-CH=C (2H, broad doublet, centred at 192 c/s, J = 7 C/S). 

In accordance with its for!nulation as a flavanone, bavachinin is readily cleaved 

with NaOH aq. (1096, 10 min. at 100') to qive a deep orange cnalcone 1 (m.p. 161-161.5O), 

c21H2204: 
r 

UiJli 
max 

m/u (& x 10m3): 235 (13.4j, 300 (iniiection, d.dj and 370 (25.5). 

This transformation is so facile that exposure of either bavachinin or the chalcone 

to Me1 in DXO containing some Ca07 , produces the same trimethoxy derivative (light 

lemon, m.p. 85-86') of the chalconeo. Hefluxing the chalcone ia anhydrous pyridine 

- 
l 

Its optical activity ciearly favours a flavanone formulation. 
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TABLE 1. NY%' FLAVONOIDS FRM PSORALRA CORYLIFOLIA 

NC.20 

NO. Trivial name* #ol. formula R l 

dye 
Colour m.p. 

1 Bavachalkone'+ C21A2204 0.812 Deep orange 161- 
161.5' 

2 Bavachinin 
'21'22'4 

0.704 Colourless 154-55O -10.4O (CBCl3) 

3" Isobava- C20"2004 0.504 Yellow 154-56' - 
chalcone 

4 Bavachin 
'20H2004 

0.496 Colourless lYl-92O -29.1° (EXOH) 

5 Isobavachin 
c20H2004 

0.456 Colourless 187-88' -3.94' (EtOii) 

6*' 0.234 Colourless 177-78' - 

l 

Based on the local name of the plant: Rindi, Bavachi; Harathi, Bavachvg 

+R 
Movement of substance from start in mm 

dye = Movement of dye from start in mm 
; Silicagel-G layer (0.3 mm); 

solvent, 2@;6 EtOAc in C6H6; solvent front, 15 cm; temp. 25O; reference 
dye, Sudan-III. 

++Possibly an artefact. **First isolated by 0. #ehta, Fh.D Thesis, Poona 
University (1966). 

containing some piperidine regenerates bavachinin* (8% yield after 36 hr). 

0 
-CH2-CH=CMc2 

I 

The overall substitution pattern of bavachinin is 

(DkiSO) in the aromatic protons region. An A2B2 quartet, 

clear from its PMR spectrum 

which is seen centred at 426 

c/s in its PNR spectrum, can arise only from a 4'-substituted B ring bs9 , with the 

doublet at 410 c/s (J = 9 c/s) being assigned to 2 ',6' protons and the other doublet 

at 442 c/s (J = 9 c/s) being assigned to.2',6' protons. That the substituent at 4' 

must be a hydroxyl, is clear from the batnochromic shift with enhanced intensity of 

absorption ?f the Ia band', when the UV spectrum of the chalcone derived from bava- 

chinin is measured in alkaline solution: XBtrNNaoH 434 rnp (E x lom3 = 28.5),Ak = 

64 rnp Thus, the remainin& two substituents must be located in ring A. The PXR 

spectrum (acetone-d61 of bavachinin further shows two one-proton singlets at 395 and 

*As expected this product exhibited no optical rotation, but had the same m.p. 
which was not depressed on admixture with natural bavachinin. 
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457 C/B, assignable to the two aromatic protons of ring A. Since, these proton 

signals are not coupled, they must be located para to each other, the 457 c/s,singlet 

being assigned to C5-H, as this is expected to occur at lowest field9, due to the 

anisotropic deehielding by the 4-carbonyl. 

The above results enable one to formulate bavachinin as II or III, the former 

being preferred on biogenetic considerations 
10 

. A clear-cut decision in favour of 

II and one supporting entirely our earlier conclusions, was arrived at by the alkali 

cleavage of bavachinin. Treatment of bavachinin with 50% KOH aq. (2.5 hr at 180-200~) 

gave p-hydroxybenzoic acid (yield 8W; identified by m.p., mixed m.p. and IR) and a 

liquid methyl ketone, C14H1803 (yield N&$), formulated as IV from its spectral cha- 

racteristics: X 
BtOH 
max 

my. ( E x 10e3), 232 (16.31, 272 (13.7) and 318 (6.9); 

c=o 1645, 1662 cm-l; WiR, CX3-$+ (3H singlet at 102 c/s and a 3H doublet 
Cki 

J = 1.5 c/s), Me2C=CR-Ctf2- (2H doablet at 190 c/s, J = 7 c/s), i"le2C=Cg-CH2- 

let with further fine structure, at 314 c/s, J = 7 c/s), (X3-CO (3H singlet 

IR(smear), 

at 104 c/s 

(lR trip-. 

at 147 C/s), 

Cg30- (3H singlet at 230 c/s), C3-H (lli singlet at 376 c/s), C6-H (1H singlet at 438 

c/s) and, chelated Ofi (1H singlet at 752 C/S). That the methyl ketone, indeed, has 

T=f 0 O2 
IV 

0Me a 0 0 

V 
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the orientation shown in IV, was proved by the catalytic hydrogenation (la Pd-C/H2) 

of its methyl ether, when the product obtained was indistinguishable (IN, PNR) from V, 

which was synthesised from the known 12 acid VI by its interaction with HeLi. 

Since, the reasonable suggestion has been made 13 that probably all (-)-flava- 

nones have S-chirality at C2, VII (R = Me) may be considered to represent the absolute 

stereostructure of bavachinin. 

The chalcone (bavachalcone) encountered during isolation was found to be iden- 

tical with the chalcone obtained from VII and hence, must be VIII. 

Bavachin, from its spectral characteristics appeared to be the 7-hydroxy fla- 

vanone corresponding to II. This was confirmed by its selective methylation 14 with 

diaeomethane to bavachinin and per-methylation with NeI-CaO-DMSO to the trimethyl 

.ether of VIII. Thus, bavachin is VII (R=H). 

Isobavachin and isobavachalkone 

Isobavachin, m.p. 187-188', vi;; 1650 cm 
-1 

, was considered from its optical 

activity, the molecular formula (C EtOB 

E x 10'3 

2oH2004) and the UV absorption ( Amax 280 m+, 

= 12.6) to be isomeric with the flavanone, bavachin, described earlier. The 

I%IR spectrum of its diacetate (m.p. 116-117O, tizi 1690, 1750 cm-l) is in full 

support of above (Me2C=CH-CH 2-, two 3H singlets at 94 and ~8 c/s, W broad doublet with 

J = 7 c/s at 193.5 c/s, 1H triplet with further fine structure at 304 c/s; C2 proton 

Y%fon 
‘H 

I 

Ido 0 &P 0 OH 
0 X 

as a multiplet at 328 c/s; C 
3 
protons as a multiplet centred at 

splitting pattern of its aromatic protons (A2B2 quartet with A 
2 

174 c/s) and, the 

centred at 426 c/s and 

B2 at 447.5 c/s, J = 9 c/s; one AD quartet witn A centred at 403 c/s and B at 466 c/s, 

J = 8 c/s), taken together with the accepted biogenetic origin of the A and B ring of 

flavonoidsl', suggested two possible structures (IX, X) for this. Since, one of the 

aromatic protons of ring A is considerably deshielded (at 466 c/s) and since, this 

can arise only when C 5 is unsubstitutad (deshielding of C 
5 
-R by 4-carbonyl), structure 



IX is ruled out. This conclusion ie aleo supported by the absence of any chelated OR 

proton 
11 at -750 C/S in the PMR spectrum (DMSO) of isobavachin itself. 

The vicinal character of the OR and the 3,3-dimethylallyl side chain in X was 

confirmed by its cyclisation with AcOH-R2SO4 (-25') to the chroman XI, m.p. 174-175' 

(Acetate, m.p. 178-l&O'): PMR in acetone-do: quaternary methyls, singlet at 80 c/6. 

Finally, cleavage of iaobavachin with alkali gave, a6 expected for X, p-hydroxy- 

benzoic. acid and a methyl ketone, m.p. 155-156' and having spectral characteristics, 

in full accord with XII: U~EE 1634 cm -l; FMR (CDC13), CIi3-C=C (3H doublet at 104 c/s 

with J = 1 c/6 and, one 3H broad singlet at 108 c/6, he,C=C~%!f,- (2H, broad doublet 

at 205 C/E with J = 8 C/S, lh triplet at 316 c/s with J = b c/s), Cg3C0 (3H singlet at 

152 c/s), C5-C6 protons (AM quartet, with A centred at 382 c/s and B at 451 c/s, J = 

8 c/s) and. chelated OH (1R singlet at 7o4 c/s). 

The data presented above suffice to formulate isobavachin, unequivocally, as X. 

Isobavachalkone. from its epectral characteristics , which will not be discussed 

here, appeared to be the chalkone COrreSpOnding to X. This was proved by its cyclisa- 

tion with pyridine-piperidine (reflux, 72 hr) to (+)-isobavaohin; this cyclisation pro- 

ceeded only to the extent of 430% and this may be ascribed to the steric effect of the 

C8-side chain in X. Thus, isobavachalkone can be formulated as XIII, a finding further 

supported by the conversion of ieobavachin into the 6868 chalkone by a short treatment 

with 10% NaOR aq. 

Biogenetic consideration6 

The close biogenetic relationship of these flavonoids is obvious. Ihe occur- 

rence of bavachin (VII, R = H) and isobavachin (X) types, which differ from each other 

only in the position of attactient of the isoprenoid side-chain, in tne same plant, is 
l considered biogenetically significant. It is suggested that both of these types arise 

from the same alkylated intermediate (e.g. XIV), ratner than by aikylation at different 

tIlh5?RH 
XIV 

*0 

OM aF 
0 

xv 

sites of an intermediate like XV. 'These point6 will be elaborated. further in a de- 

tailed communication. 
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