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CONSTITUTION OF ABRECTORIN
- SYNTHETIC STUDIES
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Constitution assigned to abrectorin isolated from Abrus precatorius as 6,4"-dimethoxy-7,3'-
dihydroxyflavone(l), has been now confirmed by characterising its diethyl ether as 6,4’
dimethoxy-7,3"-diethoxyflavone(V) by the direct comparisons with various possible
isomeric 6,7,3"-dirthoxydimethoxyflavones (I1, I, IV & V). The four isomeric flavones (11,
HIL IV & V) aced. . for the comparisons have been synthesised as described in this paper.
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INTRODUCTION AND DISCUSSION

A new pigment isolated! from Abrus precatorius was on the basis of its spectral data
proposed its constitution as 6,4’-dimethoxy-7,3’-dihydroxyflavone(l). This structural as-
signment for abrectorin had not been confirmed by synthetic support. This paper provides
synthetic support for its proposed constitution. Since abrectorin was a dihydroxydimethoxy
(6,7,3-tetraoxygenated) flavone and did not have an ortho-dihydroxy system, the two
hydroxyls were assumed to be present in the different rings. Thus abrectorin diethyl ether
could have four possible isomeric structures. 6,4’-diethoxy-7,3-dimethoxyflavone(ll), 6,3"-
diethoxy-7,4"-dimethoxyflavone(IlI), 6,3"-dimethoxy-7.4’-diethoxyflavone-(IV) and 6,4'-
dimethoxy-7,3"-diethoxyflavone(V). In order to characterise abrectorin diethyl ether, the
isomeric 6,7,3’-diethoxydimethoxyflavones(Il, IlI, IV & V) had been synthesised as
described here.

During the course of this work, 6,4’-dielhoxy-7,3'-dimcthoxyﬂavone(ll) and 6,3"-
dicthoxy-7,4’-dimethoxyflavone(III) were synthesised using 2’-hydroxy-3,4’-dimethoxy-
4,5 -diethoxyflavone (VI), and 2"-hydroxy-4,4’dimethoxy 3,5"- dietheoxychalkone(VII)
respectively. For this purpose, monohyhydroxydiethoxydimethoxychalkones(VI & VII)
were obtained by the condensations of O- ethyl vanillin and O-ethyl isovanillin with
2-hydroxy-4-methoxy- S-mhoxyaccmphenone The chalkones (VIand VII) on oxidation
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with selenium dioxide underwent cyclo-dehydrogenation 1o give corresponding 6,4'-
diethoxy-7,3’-dimethoxyflavone(Il) and 6,3’-diethoxy-7,4’-dimethoxyflavone(III). On the
other hand, condensation of O-¢thyl vanillin and O-ethyl iso-vanillin with 2-hydroxy-4-
elhoxy-S-memoxyacelophenonez gave the corresponding 2"-hydroxy-4,4'-diethoxy-3,5'-
dimethoxychalkone(VIII) and 2’-hydroxy-3,4'-diethoxy-4,5'-dimethoxychalkone(1X).
These isomeric monohydroxy-diethoxydimethoxychalkones (VIII & IX) when subjected to
cyclo-dehydrogenation ” ™~ gave corresponding 6,3'-dimethoxy-7,4"-diethoxyflavone (IV)
and 6,4’-dimethoxy-7,3"-diethoxyflavone(V).

Identity of abrectorin diethyl ether with the synthetic 6,4’-dimethoxy-7,3"-
diethoxyflavone(V) but not with the three other isomeric dimethoxydiethoxyflavones (II,
&1IV) sup{:vortcd the placements of methoxyl functions at Cg and Ca, thereby confirming
the proposed” constitution for abrectorin and 6,4’-dimethoxy-7,3"-dihydroxyflavone(I).
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VI,Ri =R3=CHj3; R2=R4=C2Hs
VII, R1 = R4 =C2Hs; R = R3=CHj
VIIIL, Ry = R4 = CH3; R, = R3 = CHs
IX,R1 =Ria=CoHs;R2=Rq4=CHj3

EXPERIMENTAL

6,4’-Diethoxy-7 3’ -dimethoxyflavone(Il)

2-Hydroxy-4-mclhoxy-S-ethoxyacetophenonez(1 g) and O-ethyl vanillin (1.5g) in
ethanol (20ml) was treated with aqueous potassium hydroxide (3g in 10ml) and then kept at
room temperature for 72 hrs. The reaction product was worked up as usual. 2’-Hydroxy-3,4"-
dimethoxy-4,5’-diethoxychalkone (VI) thus obtained crystallised from ethyl acetate-pet. ether
as yellowish-orange crystalline solid (0.8g), m.p. 146-47° (Found: C,67.9; H, 6.9. C21H2406
requires C, 67.73; H, 6.5%). It gave brown colouration with alcoholic ferric chloride. PMR
(8,CDCI3) 1.44-1.47 (6H, 1, 2 X -OCH2CHs), 3.94-3.97 (6H, m, 2 X - OCH3),4.05-4.34 (4H,
m, 2 X - OCH2CH3), 6.56 (1H, s, C3-H), 6.96 (1H, d, ] = 9Hz, Cs-H), 7.24 (2H, m, Co-H
and Cs-H), 7.40 (2H, m, C¢-H, Ca-H), 7.9 (1H, d, J = 17Hz,CgH), 13.59 (-OH). Cyclo-
dehydrogenation 35 of 2'-hydroxy-3,4'-dimethoxy-4,5’-diethoxychalkone (VI) (0.7g) in iso-
amyl alcohol (30ml) by refluxing with selenium dioxide (0.5g) for 20 hrs., gave
6,4’-dicthoxy—7,3 -dimethoxyflavone (II) that crystallised from chloroform-ethanol as
colourless needles (0.5g), m.p. 197-98° (Found: C, 67.6; H, 6.4. C21H2206 requires C, 68.09;
H. 5.99%). It did not give anv colouration with alcoholic ferric chloride. PMR ( 8§ CDCIa):

Cs-H).
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and Cg), 7.70 (1H, s, C5-H).
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6.3’-Dimethoxy-7,3"-diethoxyflavone (IV)

2-I~I).'droxy—4-{3!.!10:;3,'—5—mer.l'icoxyat:etophenonv;-,2 (1g) on condensation with O-ethyl
vanillin (1.5g) in the presence of aqueous alcoholic alkali by the procedure already described,
gave 2 -hydroxy -4, 4’ - diethoxy -3, 5’ -diomethoxychalkone (VIII). This chalkone (VIII)
crystallised from chloroform-ethanol as yellowish-orange needles (0.9g), m.p. 148-49°.
(Found:. C,67.9: H,6.8. C21H240¢ requires C, 67.73; H, 6.50%). It gave brown colouration
with alcoholic ferric chloride. PMR (8, CDCI3):1.45 (6H, t, 2X -OCH2CH3), 3.88-3.90 (6H,
m, 2X -OCHz), 3.88-3.90 (6H, m, 2X -OCHj3), 3.97-4.38 (4H, m, 2X -OCH2CH3), 6.45 (1H,
s,Cs"-H),6.87(1H, d,J = 8.5Hz, Cs-H), 7.28-7.36 (4H, m, C%~H Cs-H, C¢'-H and Ca-), 7.79
(1H,d,J = 16Hz, Cg-H, 12.97 (-OH). Cyclodehydrogenation S of 2'- hydroxy-4,4"-diethoxy-
3,5 -dimethoxychalkone (VIII) (0.7g) with selenium dioxide (0.5g) in isoamyl alcohol gave
6,3’-dimethoxy-7,4’-diethoxyflavone(IV) as already discussed in the other case. This
fAlavAanalMUN thaa ahtainad Aarmuntallinad feamm athanal an nalaoelann saines candlas N As) ;-
188-89" (Found: C, 68.0; H, 6.2. C21H220¢ requires C, 68.09; H, 5.90%). It did not give any
colouration with alcoholic ferric choloride. PMR (5, CDCl3): 1.53 (6H, t, 2X - OCH,CHa),
3.974.00 (6H, m, 2X -OCH3), 4.15-4.41 (4H m, 2X -OCH2CH3), 6.69 (1H, s, C3-H), 6.94

6,4’-Dimethoxy-7,3’-diethoxyflavone (V)

2-Hydroxy-4-eI.hoxy—5-rnﬂthc:nxyacetophcncme2 (1g) on condensation with O-ethyl iso-
vanillin (1.5g) in the presence of aqueous alcoholic alkali gave 2"-hydroxy-3,4’-diethoxy-4,5'-
dimethoxychalkone(IX). This chalkone (IX) crystallised from ethyl acetate-pet. ether as
yellowish-orange plates (1g), m.p. 154-55° (Found: C, 67.5; H, 6.9. C21H240¢ requires C,
145 (6H, 1, 2X -OCHzCH:;), 3.88-4.00 (6H m, 2X -OCH3) 3.974.27 @H (4H m, X -
OCH,CHa), 6.4 (1H, s, C3"-H, 6.85 (1H, d, ] = 9Hz, Cs-H), 7.11 (2H, m, C2-H and C6 H),
13.13 (-OH). Cyclodehydrogenation 5 of 2"-hydroxy-3,4’-diethoxy-4,5’-
dimethoxychalkone (IX) (0.7g) with selenium dioxide (0.5g) in iso-amyl alcohol gave
6,4’-dimethoxy-7,3"-diethoxyflavone(V) that crystallised from chloroform-pet. ether as
colourless plates (0.5g), m.p. 176° (Found: C, 67.6; H, 6.4. C21H2,0¢ requires C, 68.09; H,
5.99%). It did not give any colouration with alcoholic ferric chloride. PMR (8, CDC13):
1.54-1.59 (6H, t, 2X -OCH,;CHas), 3.93-4.05 (6H, m, 2X-OCH3), 4.24-4.57 (4H, m, 2X
-OCH2CH3), 6.8 (1H, s, C3-H), 7.08 (2H, m, Cg-H and C5°-H), 7.48 (2H, m, C2-H and C¢"-H
and C¢'-H), 7.68 (1H, s, Cs-H). It was identical with abrectorin diethy] ether.
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