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A SYNTHESIS OF MILLEYANA FLAVONE
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Synthesis of a pigment isolated from Millettia hemsleyana and considered to
be 7-methoxy-3’,4"-methylenedioxyflavone (I) was carried out by two unambi-
guous methods. Further another synthesis of I reported recently was found to
be untenable and thus needed scrutiny as reported in this paper.
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Introduction

A new pigment isolated from Millettia hemsleyana was {on the basis of its
spectral  data) proposed its  constitution as  7-methoxy-3',4'-
methylenedioxyflavone (I) for which no synthetic support was provided by
Mahmoud ez al' This communication reports the synthesis of I by two unam-
biguous methods. In the first method 2-piperonyloxy-4-methoxyacetophenone
(L) obtained by the esterification of 2-hydroxy-4-methoxyacetophenone (II)
with piperonyl chloride, was used as the essential intermediate. This piperony-
loxymethoxyacetophenone (III) when heated with potassium hydroxide in pyri-
dine, underwent Baker-Venkataraman molecular rearrangement*? to yield
2-hydroxy-4-methoxy-3’,4-methylenedioxydibenzoylmethane (IV) which on
heating under reflux with fused sodium acetate in acetic acid underwent cyclo-
dehydration to give required I. In the second synthesis 2-hydroxy-4-methoxy-
3,4-methylenedioxychalkone (V) used as the important intermediate, was ob-
tained by the condensation of piperonal with II in the presence of alkali. This
chalkone (V) when heated with selenium dioxide in iso-amyl alcohol under-
went cyclodehydrogenation to give the required flavone (I). The synthetic fla-
vone (I) obtained by the above two methods agreed with each other as well as
had physical and spectral data as reported’ for the pigment isolated from M.
hemsleyana thereby providing necessary support for its proposed structure (I).

Discussion

After the completion of this work, synthesis of the flavone (I) using the chal-
kone (V) employed in the second method was also reported®. The reported
synthesis was found to be untenable for the following ambiguities or discrepan-
cies: (A) since synthetic flavone (I) was insoluble in CDCl; and CD;COCD,;,
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its PMR spectra was during the course of present work recorded in
CDCl, + TFA whereas for the natural metabolite it was taken in C;DsN. How-
ever, in the other synthesis?, the PMR spectrum for the flavone (I) was report-
ed in CDCl, which was questionable, (B) further in the PMR spectrum, the sig-
nal at 0 7.42, a doublet was assigned for the *wo protons at C-2’ & C-6" posi-
tions which was wrong as these protons had different environments and thus
could not have identical chemical shifts.

Further the chalkone (V) used in the other synthesis* was found to be im-
pure as shown by its reported low m.p. at 120-122° instead of 146-148° re-
corded in the present communication. The impurity of the earlier sample was
also reflected by its ill-resolved PMR spectrum as there were no “J” values re-
ported for the various chemical shifts. There were also more discrepancies (A)
the chemical shifts at é 6.38 (1H, singlet) and é 6.79 (1H, doublet) were as-
signed to the same C-5 proton but no assignment was given for C-5" proton. It
was thus not possible to consider these two chemical shifts due to the C-5 &
C-5’ protons as one of these signals was a singlet and other a doublet whereas
these two aromatic protons were ortho coupled with C-6 & C-6’ protons res-
pectively. However, this ambiguity indicated that the spectrum was ill-resolved
to the impurity of the chalkone (V) sample. Probably the reported chemical
shifts at 6 6.32 and 6.38 considered as two different singlets most likely con-
stituted a multiplet. (B) the aromatic C-2 & C-6 protons which had different
environments, could not have the same chemical shifts as suggested at 6 7.78
as a doublet but by a multiplet. Based on the above observations it was thus
difficult to characterise the impure chalkone (V) used’ for the synthesis of I, by
its ill-resolved PMR spectrum.

Experimental

2-Piperonyloxy-4- Methoxyacetophenone (11])

A solution of 2-hydroxy-4-methoxyacetophenone’ (II) (2g) and piperonyl
chloride (2.5g) in dry pyridine (25ml) was heated at 100 °C for 30 minutes
and then left at room temperature for 4 hrs. The usual work up of the reaction
mixture afforded 2-piperonyloxy-4-methoxyacetophenone (III) which crystal-
lised from methanol as colourless needles (2.86g), m.p. 176°, C,,H,,O5. It gave
negative ferric reaction and was insoluble in aqueous sodium hydroxide (5%).

2- Hydroxy-4- Methoxy-3',4'- Methylenedioxydibenzoylmethane (I1V)

A mixture of the above ester (2.5g) and powdered potassium hydroxide 2g)
in dry pyridine (15ml) was thoroughly shaken at 40°. In about 45 minutes
the mixture became viscous due to the separation of the yellow potassium salt
of dibenzoylmethane (IV) which was worked up as usual. The required diben-
zoylmethane (IV) (1.3g) crystallised from ethyl acetate-pet. ether as golden
yellow needles (1.3g), m.p. 228°, C;;H,,O. It gave brown ferric reaction and
was soluble in aqueous sodium hydroxide.
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7-Methoxy-3',4'- Methylenedioxyflavone (1 )

A mixture of the above dibenzoylmethane (IV) (0.75g), and anhydrous
sodium acetate (2g) in glacial acetic acid (15ml) was heated under reflux for 4
hrs. The reaction product (I) which was worked up as usual, crystallised from
acetic acid as colourless flocks (0.5g), m.p. 206-208°, C;;H,,0;. It gave nega-
tive ferric reaction and was insoluble in aq. sodium hydroxide (5%). PMR
Spectrun. (6, CDClL,+ TFA, TMS as an internal standard). 404 (3H, s,
~OCH,), 620 (2H, s, —-O-CH,—0~-), 702 (1H, s, C-3-H), 7.10 (1H, s,
C-8-H), 7.32 (1H, dd, J=9 Hz & 2 Hz, C-6-H), 7.42 (2H, bs, C-2"-H & C-6"
H), 7.81 (1H, dd, J=9 Hz, C-5"-H), 8.30 (1H, d, J=9 Hz, C-5-H).

2'-Hydroxy-4'-Methoxy-3,4- Methylenedioxychalkone (V)

A solution of 2-hydroxy-4-methoxyacetophenone® (1g) and piperonal (1.2
g) in ethanol (15ml) was treated with potassium hydroxide (1g in 10ml of
water), stirred well for 2 hrs, and then left at room temperature for 48 hrs.
Usual work up of the reaction mixture gave the chalkone (V). It crystallised
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from ethanol as yellow needles (1.35g), m.p. 146-148° and gave brown ferric
reaction. UV (CH;OH): 259, 308, 370 nm. IR (Nujoly C=0, 1640 cm™};
PMR Spectrum (8, CDCl,, TMS as an internal standard): 3.78 (3H, s,
-OCH,;), 593 (2H, s, ~O-CH,-0-), 6.33-642 (2H, m, C-3—-H &
C-5'—H), 6.74 (1H, d, /=9 Hz, C-5-H), 6.99-7.17 (2H, m, C-2-H & C-6-H),
7.19-7.35 (1H, d, J=16 Hz, C-a—H), 7.63.7.79 (2H, m, C-6-H & C-$-H),
13.54(1H, s, C-2-OH).

7-Methoxy-3',4’-Methylenedioxyflavone (I)

A mixture of the above chalkone (V) (1g) selenium dioxide (0.35g)and
in iso-amyl alcohol (15ml) was heated under reflux for 24hrs. The reaction
mixture was then filtered to remove selenium dioxide and also selenium metal
formed during the cyclisation. Removal of the solvent from the filtrate under
reduced pressure gave 1 as colourless flocks (0.4g), m.p. 204-06°. It gave nega-
tive ferric reaction. UV (CH;OH): 232 (sh), 314, 333 nm. IR (Nujol: C=0,
1640cm™~'. NMR (6, CDCL+1 drop of TFA, TMS as an internal standard).
4.08 (3H, s, —OCH,), 6.21 (2H, s, ~O—-CH,-0-), 7.04 (1H, s, C-3-H),
7.13 (1H, s, C-8-H), 7.39 (1H, dd, J=9 Hz & 2 Hz, C-6-H), 7.60 (2H, bs,
C-2-H & C-6-H), 7.85 (1H, d, J=9 Hz, C-5-H), 8.31 (1H, d, /=9 Hz, C-5-
H).
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