NUCLEAR OXIDATION IN FLAVONES AND
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IN anthoxanthins the presence of a hydroxyl group in the 2'-position is somewhat unusual. Among naturally occurring flavonols, morin and datiscetin
have this characteristic. A 2'-hydroxyl group appeared to have some influence
on the properties of these compounds. The earliest record is the peculiar
formation and composition of morin sulphate (I) by Robinson and Venkataraman.' Other observations have been made more recently ia ~ i s laboratory in the case of related groups, e.g., flavanones8. The results of
experiments made with flavonols of this type are related in this paper.
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[ h e possibility of chelation (11) involving the 2'-hydroxyl group and the
pyrone oxygen atom and the consequent resistance of this hydroxyl to
methylation seemed to require consideration. That an ether oxygen atom
can form hydrogen bonds with faci!ity has been shown in the study of these
bonds by the use of the Raman effect." As could be seen from the formula
(I1) the chelate ring would contain six atoms and hence may be expected
to be stable. Experiments have therefore been conducted using morin,
datiscetin and their derivatives for obtaining their partial methyl ethers.
With three and four moles of dimethyl sulphate, morin (III) yields the same
3: 7 : 2': 4"-tetramethyl ether (111 a), although the yield is lower ia the first
case, showing that there is no particular resistance to the methylation of the
2'-hydroxyl group. The same tetramethyl ether is also obtained by methylation with one mole of dimethyl sulphate of the synthetic 3:2"-4'-tdmethyl
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ether of morin (1II b). This proves that the hydroxyl group left out is in
the 5th position and not in 2'. Excess of dimethyl sulphate and potassium
carbonate in acetone medium yield O-pentamethyl-morin and this procedure
is far more convenient for preparing this substance than earlier methods.
Resomorin (1V a) and resodatiscetin (7: 2'-dihydroxy-flavonol) (IV b) do
not undergo partial methylation and all the hydroxyl groups are easily
attacked, thus confirming that there is no particular resistance to methylation
offered by the T-hydroxyl group. These results would indicate that chelation involving the 2'-hydroxyl group is not present to any marked extent
in the case of flavonols.
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Just as in the case of other flavonols, having the 5: 7-hydroxyl groups,
nuclear oxidation of morin and datiscetin may also occur in nature giving
rise to 8-hydroxy derivatives. Though they have not been isolated from
natural sources so far, possibility of their existence should be accepted.
Hence persulphate oxidation has been carried out using partial methyl ethers
of morin (III b) and datiscetin which are readily obtained by syntheses.
The oxidation takes place readily giving rise in good yields to the 8hydroxy compounds (Va) and (V b). These give all the characteristic
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reactions for the presence of the 5: 7: 8-hydroxy grouping. Complete
methylation has subsequently been carried out, and also demethylation to
the fully hydroxylated compounds (VIa and b). No isomeric change is
found to take place in the demethylation and the products are found to have
all the properties of 5 : 7: 8-trihydroxy compounds. This has been confirmed
by remethylation in the case of 8-hydroxy datiscetin to 3 : 5 : 7 : 8 : 2'-pentamethoxy flavone and is in agreement with the behaviour under hydriodie
acid demethylation of other ttavonol derivatives in which the presence of
the 3-hydroxyl group prevents the isomeric change. ~
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As an example of ortho-oxidation the preparation of 8-hydroxy-resodatiscetin (IX b) has been carried out. The partial methyl ether of resodatiscetin (VII b) readily forms the 8-aldehyde (VIII), which can be oxidised
by alkaline hydrogen peroxide to yield the corresponding 8-hydroxy
compound (IX a).
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EXPERIMENTAL
0-3 : 2' : 4"-Trimethylmorin (III b).-It was prepared according to the method adopted by Robinson and
Venkataraman. ~ But O-dimethyl-fl-resorcylic acid required for this purpose
was made by the methy!ation o f fl-resorcylic "acid using excess of dimethyl
sulphate and anhydrous, potassium carbonate in dry acetone solution. The
crude ether ester first obtained was directly hydrolysed to yield the required
acid. The O-trimethylmorin (Ill b) is found to melt at 231-2 ° instead of
at the earlier recorded melting point o f 132° which is definitely too low for
a substance of this constitution. All other properties agree (Found: C,
62-9; H, 5"0; C~sH~sO7 requires C, 62-8; H, 4-7/.).
0/
Its diacetyl derivative obtained by refluxing it with acetic anhydride and a few drops of pyridine
for six hours, crystallised from aqueous alcohol as small rectangular prisms
melting at 161-2 ° .
O-3 : 7 : 2" : 4'-Tetramethybnorin ( I l i a ) and O-pentamethyl morh~
A solution of morin trimethyl ether (lll b) (0-58 g.) in dry acetone
(100 c.c.) was refluxed with dimethyl sulphate (0-2 c.c., 1 mole) and anhydrous
potassium carbonate (1 g.) for sixteen hours. Acetone was distilled off and
water added to the residue. The mixture was extracted with ether anzl the
ether solution repeatedly extracted with aqueous alkali. The alkaline solution was acidified when a colourless crystalline solid separated out. It was
filtered, washed with water and crystallised from alcohol when it was obtained
as elongated prisms and rods melting at 132-3 °. Yield, 0-5 g. With alcoholic ferric chloride, it gave a violet colour turning olive brown.
Its
yellow solution in concentrated sulphuric acid exhibited light green fluorescence. It dissolved in 5% aqueous sodium hydroxide to a yellow solution.
On acetylation with acetic anhydride in presence of pyridine it gave the
mono-acetyl derivative which crystallised from aqueous al,'ohol as colourless
rectangular prisms melting at 168 °. The melting points ot tetramethyl ether
and its acetyl derivative agree with those recorded in the literature. ~
A mixture of O-trimethyl-morin (III b) (0-5 g.), dry acetone (I00 c.c.),
dimethyl sulphate (0-8 c.c., excess) and freshly ignited potassium carbonate
(2 g.) was refluxed till the solution did not give any colour with alcoholic
ferric chloride (30hours). The potassium salts were then separated by
filtration, washed with warm acetone and the filtrate was distilled to remove
acetone. On adding petroleum-ether to the residue, the pentamethyl ether
separated as a colourless crystalline solid which cry~tallised from alcohol
as colourless clusters of needles melting at 155-6 °, and agreeing with the
melting point recorded in the literature. ~, ~

Nuclear Oxidation h~ Flavones aml Related Compou, ds--XL

221

Methylalion of morin (II1)
Mi~rin was obtained by the demethylation of morin trimethyi ether
(111 b) with hydriodic acid, following the procedure of Robinson and Venkataraman. 1 It could be conveniently crystallised from aqueous pyridine when it
was obtained as tiny yellow needies melting at 286-9 ° with sintering at 280°.
(a) A solution of morin ([II) (0-5g.) in 150c.c. of dry acetone was
treated with freshly distilled dimethyl sulphate (0.55c.e.; 3 moles) and
freshly ignited potassium carbonate (2 g.) and refluxed on a water-bath under
dry conditions for 24 hours. The acetone solution was filtered and the
potassium salts were washed well with warm dry acetone. Acetone was
then removed from the filtrate and the residue crystallised from dilute alcohol
when it separated as elongated rectangular prisms and rods melting at 132-3 °.
Yield, 0.3 g. With alcoholic ferric chloride it gave a reddish violet colour
immediately turning olive brown and dissolved in aqueous sodium hydroxide
to a yellow solution. The acetyl derivative made from it as usual melted at
168°. Mixed melting points of this methyl ether and its acetyl derivative
with authentic samples of O-2": 4': 3: 7-tetramethyl-morin (11I a) and its
acetate respectively showed no depression.
(b) When the methylation of morin (I[I) (0-Sg.) was repeated using
4 moles of dimethyl sulphate, the product was found to melt at 132-3 °
and also the colour reactions and its acetyl derivative were identical with
those of 0-3 : 7: 2' : 4'-tetramethyl morin (IIIa). Yield, 0-48 g.
(c) Morin (0-5 g.) together with acetone (80 c.c.), anhydrous potassium
carbonate (6 g.) and dimethyl sulphate (1-5 c.c.; over 5 moles) was refluxed
until it gave no colour with alcoholic ferric chloride (40 hours). The product
crystallised from alcohol as clusters of colourless needles melting at 155-6 °.
Yield, 0.5 g. It was found to be identical with the O-pentamethyl morin.
0 - 3 : 2': 4'-Trimethyb'esomorin (VII a)
An intimate mixture of ~-methoxy-resacetophenone (3g.), sodium
2: 4-dimethoxy benzoate (6 g.) and 2: 4-dimethoxy benzoic anhydride (18 g.)
was heated at 180-84 ° for four hour~ under diminished pressure. After
cooling, the product was dissolved in boiling alcohol (120 c.c.); a solution
of potassium hydroxide (8 g.) in water (20 c.c.) added and the liquid refluxed
for thirty minutes. Alcohol was removed from the mixture by distilling
it under reduced pressure and the residue left was dissolve:-I in 500c.c. of
water. The passage of carbon dioxide caused the slow precipitation of a
yellow solid which was partly crystalline. The precipitate was dissolved
in boiling alcohol (100 c.c.), treated with animal charcoal and filtered. Ou
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cooling, it deposited colourless thin lamin,'e of resomorin-3 : 2': 4'-trimethyl
ether melting at 253--55° . Another crop could be obtained by concentrating
the mother liquor. Total yield, 4-75 g. It is moderately soluble in most
of the organic solvents but is sparingly soluble in ether and petroleum-ether.
It dissolves in aqueous alkali to a yellow solution and its yellow solution in
concentrated sulphuric acid exhibits light green fluorescence. It does not
give any colour with alcoholic ferric chloride and addition of lead acetate
to its alcoholic solution gives a yellow precipitate (Found: C, 65-6; H, 5-1 ;
CxsH16OG requires C, 65.8; H, 4-9"/o).
It was acetylated by boiling it xvith acetic anhydride and a few drops
of pyridine. The product crystallised from ethyl acetate-petroleum ether
as narrow rectangular plates and prisms melting at 134--35° (Found: C,
65-3; H, 4-5; C:,HxsO7 requires C, 65-0; H, 4-8~).

O- Tetramethylresomorin
A solution of the above trimethyl ether (Vllal (320 mg.) in acetone
(40c.c.) was refluxed for 8 l:ours with dimethyl sulphate (0-2c.e.) and
potassium carbonate (1 g.). The product crystallised from alcohol in the
form of colourless stout triangular prisms melting at 155-6 °; yield, 300 mg.
(Found: C, 66-9; H, 5-5; Cl~H~sOn requires C, 66-7; H, 5-3~.).

Resomorin (IV a)
Resomorin trimethyl ether (VII a) (1 g.) was dissolved in acetic anhydride
(8 c.c.) and hydriodic acid (15 c.c.; d, 1-7) was added after cooling the solution in ice. The mixture was refluxed for two hours, poured over ice and
saturated with sulphur dioxide to remove iodine present, when a brownish
yellow mass separated out. It was collected, washed well with water and
crystallised twice from aqueous pyridine when small yellow needles melting
at 274-5 ° were obtained. Yield, 0-5g. (Found: C, 63-0;
H, 3-6;
CxsHloO6 requires C, 62-9; H, 3-5~,~). It is moderately soluble in all organic
solvents but slightly so in petroleum ether and these solutions give green
fluorescence. It gives olive green colour with alcoholic ferric chloride, and
yellow solution in concentrated sulphuric acid. It dissolves in aqueous
sodium hydroxide and sodium carbonate to a yellow solution exhibiting
green fluorescence.

Methylation of resomorin
(a) Resomorin (IV a) (0-45~) was dissolved in acetone (50c.c.),
dimethyl sulphate (0-5c.c.) and potassium carbonate (2g.) added and the
mixture refluxed for twenty hours. Acetone was distilled off and water
added to dissolve potassium salts. The mixture was extracted with ether
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and the ether solution extracted repeatedly first with aqueous sodium
carbonate and then with sodium hydroxide. It was finally washed with
water. The sodium hydroxide solution did not give any significant amount
of substance on acidification, whereas the carbonate solution yielded
unchanged resomorin (0-1 g.). The ether solution on concentration
deposited a colourless crvstalline solid (0-3g.) which crystallised from
acetone as colourless stout rectangular prisms melting at 155-56 °. It neither
gave anY colour with alcoholic ferric chloride nor any acetyl derivative and
did not depress the melting point of resomorin tetramethyl ether.

(b) When resomorin (IV a) was refluxed in dry acetone solution with

dimethyl sulphate (4 moles and excess) and potassium carbonate for 15
hours resomorin-tetramethyi ether was obtained in quantitative yield.
0-3: 2"-Dimethyl-resodatiscetbl (VII b)
A:t intimate mixture of ,o-methoxy resacetophenone (3g.), sodium
2-methoxy benzoate (4-5 g.) and 2-methoxy benzoic anhydride (12g.) was
heated at 170-80 :~ under reduced pressure for three hours. The product was
hydrolysed with alcoholic potash (6 g. in 120 c.c.) and the passage of carbon
dioxide in the diluted solution deposited the flavonol as a yellow crystalline
solid which crystallised from ethyl acetate-petroleum ether mixture as
colourless small needles melting at 244 °. Yield, 4-5g. It gives with
magnesium and hydrochloric acid a light orange colour, no colour with
alcoholic ferric chloride and yellow solution in concentrated sulphurie acid.
It dissolves in aqueous sodium hydroxide and sodium carbonate to a yellow
solution (Found: C, 68-3; H, 4.9; ClrHt,On requires C, 68-4; H, 4-7~).

O- Trbn~thyLresodatiscetin
The above dimethyl ether (VII b) was methylated using l-5moles of
dimethyl sulphate under dry conditions as usual. The trimethyl ether
crystallised from methyl acetate as colourless tiny prisms melting at 133-34 °
(Found: C, 69.0; H, 5.0; CasH~sO~ requires C, 69.2; H, 5.1~).

Resodatiscetin QV b)
A mixture of resodatiscetin-dimethyl ether (VII b) (0-5g.), acetic
anhydride (10c.c.) and hydriodic acid (d. 1-7, 10 c.c.) was refluxed for one
hour and then poured in a saturated ice-cold solution of sodium bisulphite,
when resodatiscetin separated out as a light yellow crystalline solid. It
crystallised from ethyl acetate-petroleum ether mixture as aggregates of small
colouriess rectangular prisms melting at 272-3 °. Kostanecki and Szlagier6
~'ho adopted a different me~.hod reported the melting point as 271 °.
AG
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Methylation of resodatiscetin
It was carried out in the same way as that of resomorin. When three
moles or excess of dimethyl sulphate was used, the trimethyi ether (melting
point 133-4 °) was obtained in quantitative yield. Even with two moles of
the reagent, the same trimethyl ether was produced in 60~ yield along with
unchanged resodatiscetin (40~o). This clearly proves that the hydroxyl in
the T-position is not resistant to methylation.
5: 7:8-Trihydroxy-3 : 2': 4"-trimethoxy flavone (Va)
To a stirred ice-cold solution of 5: 7-dihydroxy-3: 2': 4'-trimethoxy
flavone (III b) (1 g.) in sodium hydroxide (0-5 g. in 50 c.c. of water) was
added drop by drop: a solution of sodium persulphate (1-5 g. in 50c.c. of
water) in the course of two hours. After twenty-four hours the solution was
neutralised xHth hydrochloric acid using congo-red as the indicator; the
unchanged flavone thus precipitated was filtered off and traces of it present
in the solution were remeved by extraction with ether. Cone. hydroc,hloric
acid (20 c.c.) and sodium bisulphite (1 g.) were then added to the aqueous
solution which was heated for ten minutes at 80 ° and then left to cool. The
oxidation product was obtained as a bright yellow precipitate. It was
faltered, washed and dried. It crystallised from ethyl acetate as beautiful
yellow clusters of tiny needles melting at 238-9 °. Yield, 0-58 g.

5: 7:8-Trihydroxy-3: 2': 4'-trimethoxy-flavone (V a) is moderately
Soluble in all organic solvents but sparingly soluble in ether and petroleum
ether. It dissolves easily in aqueous alkali to give a yellow solution turning
green and then bluish green. It dissolves in sodium carbonate w;th
difficulty to give pale yellow solution changing to bright yeUow. It gives
with alcoholic ferric chloride an olive green colour which rapidly
changes to brown. Its yellow solution in sulphuric acid gives no fluorescence. With p-benzoquinone it gives reddish brown colour (Found: C,
59-7; H, 4-5; ClaHt6Os requires C, 60-0; H, 4.4%).
3: 5: 7: 8: 2': 4'-Hexamethoxyflavone
The above trihydroxy-trimethoxy-flavone (V a)(0- 5 g.) was methylated by
refluxing in dry acetone solution (150 e.c.) with dimethyl sulphate (0-7 e.e.)
and anhydrous potassium carbonate (2 g.) for thirty hours. The solution
was then filtered off and potassium salts washed well with hot dry acetone.
The solvent was then distilled off from the filtrate. The residue crystallised
from benzene-petroleum ether (b.p. 55--65°) mixture to give colourless thin
plates, melting at 140-1°. Yield, 0-5 g. It is insoluble in alkali, and gives a
~,ellow solution in concentrated sulphurie acid and gives no eolour with
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alcoholic ferric chloride (Found: C, 62-5; H, 5-5; C.,jI-I.,,O, requires C,,
62-7; II, 5-5Y,).
3" 5: 7: 8: 2": 4'-ttexa-hydroxy-Jtavone (8-Hydro.w-'norh~ VI a)

To an ice.cooled solution of 5 : 7: 8-trihydroxy-3 : 2': 4"-trim~-thoxy
flavone V a (0.5 g.) in acetic anhydride (10 c.c.) was slowly added hydriodie
acid (15 c.c.; d. 1.7) and then the whole solution was refluxed for an hour.
It was observed that longer heating cause:! the darkening of the resulting
product. The solution was poured in an ice-cooled solution of sodium
bisulphite to remove iodine when orange yellow flakes of 8-hydroxy-mor'm
separated out. These were collected, washed well with water and dried in
a vacuum desiccator. The product offered great difficulties in crystallising
and it seemed to be unstable in air and when boiled with organic solvents.
This was extracted exhaustively with acetone and the impurities precipitated from this solution by addling ether to it. The clear yellow solution
on concentration became dark and nothing crystallised out after keeping it
for one day. The solvent was removed and the. residue was dissolved in
ethyl acetate. Dark impurities were carefully removed from the solution
by precipitating them with petroleum-ether. Further addition of more
petroleum-ether to the clear yellow solution yielded yellow crystalline solid.
It was filtered, washed with petroleum-ether containing a few drops of ethyl
acetate. When this solid was seen under the microscope it appeared as
small yellow rectangular plates and prisms, m.p. 295-98 °. Yield, 50rag.
(Found: C, 51.2; H, 4-6; C~Hx0Os, 2HzO requires C, 50-9; H, 3-9~).
It dissolves in aqueous saturated sodium bicarbonate solution giving a
yellow colour which immediately turns brown and after half a minute a
stable brown pink solution results, its solution in aqueous sodium carbonate
assumes successively yellow, brown, olive brown and finally stable brown
yellow, while that in aqueous sodium hydroxide yields brown red changing
to brown yellow and then to yellow stable for twenty-four hours. With
alcoholic ferric chloride, the substance gives an olive green turning to olive
brown colour. In concentrated sulphuric acid, the solid first turn~ orangered and then dissolves to a yellow solution tm:ning bright red. It gives
a deep red colour with alcoholic p-benzoquinone solution. It is moderately soluble in all organic so~.vents. Colour reactions with alkaline buffer
solutions of different Pa values ar e as follows: Pn 8-4, yellow, orange
yellow and then deep red stable for 24 hours; Pa 9-0, yellow, orange red
and then stable deep brown red; Pa 9-8, yellow rapidly changing to brown
and then stable yellow. At lower Pn it seems to exhibit more attractive
¢olours t hart at higher pn.
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5 : 7:8-Trihydroxv-3 : 2"-dimethoxy fla~,one (Vb)
For the preparation of O-3: 2'-dimethyl datiscetin needed for this
experiment, the procedure of Kalff and R Jbinson 7 was followed with the
following modifications:
Methyl salicylate was methylated by boiling with two moles of dim~thyl
sulphate and excess Of potassium carbonate in acetone medium till th.~re was
no ferric reaction. The product was washecl with ic,--cold sodium hydroxide
t o remove the last traces of unchanged mzthyl salicylate and then hydrolysed
by boiling with 10,°,~aqueous sodium hydroxide for half an hour. Thereby
a pure sample of 2-methoxy benzoic acid could be obtained and it dicl not
give any colour with alcoholic ferric chloride. When this pure sample of
acid was used the resulting dimethoxy datiscetin came out crystalline, even
when it was crude, and not as a viscous brownish mass as given in the earlier
report. One crystailisation from ethyl acetate-petroleum ether mixture was
found to be sufficient to yield a pure product. For the preparation of the
anhydride of O-methyl salicylic acid the use of thionyl chloride was found
to be quite satisfactory.
Datiscetin dimethyl ether (1 g.) was dissolved in aqueous sodium
hydroxide (0-5 g. in 50 c.c. of water) and cooled in ice. A solution of
sodium persulphate (1-5 g.) in water (50c.c.) was added drop by drop in
the course of two hours. The product was worked up just as in the case of
the oxidation of morin-3: 2': 4'-trimethyl ether. 5 : 7 : 8-Trihydroxy-3: 2'dimethoxy-flavone (V b) crystallised from ethyl acetate as yellow rectangular
prisms, melting at 250-1 ° with decomposition. Yield, 0-4g. (Found: C,
61"7; H, 4-3; C17HtaO7 requires C, 61-8; H, 4-2~). It is moderately
soluble in alcohol, benzene and acetone but sparingly so in ether and petroleum-ether. It dissolves in 5 ~ aqueous alkali to a yellow solution immediately turning green. In aqueous sodium carbonate it dissolves with
difficulty to yield a pale brownish yellow solution. With alcoholic ferric
chloride it gives olive green colour rapidly changing to brown.

3: 5: 7: 8: 2'-Penta-methoxy-flavone
The above trihydroxy-dimethoxy flavone (Vb) (0"5 g.) was methyaltecl
by refluxing in dry acetone so!ution (150 c.c.) with dimethyl sulphat: (0-7 c.c.)
and anhydroUs potassium carbonate (2 g.) for thirty hours. The product
crystallised from benzene-petroleum ethcr in the form of colourless beautiful,
stout rectangular prisms, melting at 140-1 °. Yield, 0.5 g. It is insoluble
in alkali, and gives no colour with ferric chloride (Found: C, 65-6; H, 5-4;
C.,.,H~Or requires C, 64-5; H, 5-5~).
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3 : 5: 7: 8: 2"-Pemahydro.~T-flavone (8-Hydro.w-datiscetin) (II[ b~
5 : 7: 8-Trihydroxy-3 : 2'-dimethoxy-flavone (V b) (0- 5 g.) was demethylated by boiling with hydriodic acid (d, 1-7; 10 c.c.) and acetic anhydride
(10c.c.) for thirty minutes. The product was worked up as usual. The
crude 8-hydroxy datiscetin was dried in a vacuum desiccator and crystallised
from ethyl acetate-petroleum ether mixture when it separated as small
rectangular prisms melting at 283-4 °. Yield, 0-15g. (Found: C, 59-7;
H, 3.5; C~H~oO7 requires C, 59-6; H, 3.3%). It dissolves in 10yo sodium
hydroxide solution to a deep orange red solution which fades rapidly. With
5% aqueous sodium carbonate it forms a yellow solution which rapidly
changes to orange yellow, then violet and finally fades. It dissolves in saturated aqueous sodium bicarbonate to a yellow solution which rapidly changes
to a permanent purple red solution. With alcoholic ferric chloride it gives
an olive brown colour which changes to deep brown-red, and with alcoholic
p-benzoquinone olive brown solution turning stable deep brown. In a
buffer solution of 9-8 P~t it gives a yellow solution which first turns orange
red and then purple red. It is moderately soluble in all organie solvents.
Remethyiation of 8-hydroxy-datiscetin
8-Hydroxy datiscetin (Vlb) (25 mg.) was methy!ated with dimethyl
sulphate in excess using potassium carbonate and dry acetone. The product
crystallised from benzene-petroleum ether mixture as elongated 'rectangular
prisms melting at 141-2 °. It did not give any eolour with alcoholic ferric
chloride and its mixed melting point with the synthetic sample of pentamethyl ether of 8-hydroxy datiscetin showed no depression. This clearly
proves that isomerisation has not occurred during demethylation with
hydriodic acid as in the case of similar flavones having no 3-hydroxy group.

7-Hydroxy-3 : 2"-dimethoxy-flavone-8-aldehyde (VIII)
7-Hydroxy-3 : 2'-dimethoxy flavone (VII b) (2 g.) was dissolved in glacial
acetic acid (50 c.c.), hexamine (10 g.) added and the mixture refluxed on a
wire gauze for six hours. The solution which was bright yellow in the
beginning turned dark red; at the end of the period a mixture of concentrated hydrochloric acid and water (1 : 1, 30 c.c.) was added and the refluxing
continued for another fifteen minutes. The solution was kept in a refrigerator overnight, when the aldehyde separated as a bright yellow solid. It
was filtered, washed with water and crystallised from alcohol as colourless
small rectangular prisms melting at 149-50 °. Yield, 1 g. It dissolves
readily in acetone and acetic acid but sparingly in alcohol and ether. It
gives a fine red colour with alcoholic ferric chloride (Found: C, 65-6; H,
4-7; C~8H~40~ requires C, 66-2; H, 4-3~).
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The 2: 4-dinitro-phenyl-hydrazone was prepared by boiling the compound with 2: 4-dinitro phenyl hydrazine hydrochloride in alcoholic solution for ten minutes. On recrystallisation from alcohol it melted at 298 °
with decomposition and appeared as orange coloured short needles under
the microscope.
7 : 8-Dihydro.x'y-3 : 2'-dimetho.w-flavone (IX a)
The above aldehyde (VIII) (1 g.) was suspended in 6c.c. of 2 N
sodium hydroxide and enough pyridine added to dissolve it. The yellow
solution was cooled in ice-bath and 6% hydrogen peroxide (7 c.c.) was
added gradually during fifteen minutes with simultaneous shaking. The
mixture assumed a deep reddish brown colour. It was left in ice-cold water
for two hours with occasional shaking. On acidification with hydrochloric
acid, a crystalline solid separated. It was collected and dried. More could
be obtained from the mother-liquor by saturating it with common salt and
extracting it with ether and evaporating the ether extract. The product
crystallised from ethyl acetate and petroleum ether as aggregates of colottrless short needles and rectangular prisms which sintered at 201 ° and melted
at 204-5 °. Yield, 0-6g. It gives yellow solutions with concentrated
sulphuric acid and 5Yo aqueous sodium hydroxide and a bright g~"assy green
colour with alcoholic ferric chloride (Found: C, 64-8; H, 4.7; CtTl-IttO 4
requires C, 64-9; H, 4.5~.).
3: 7: 8 : 2'-Tetramethoxy flavone
The above dihydroxy dimethoxy flavone (IX a) (10t3 mg.) was completely
methylated by refluxing its acetone solution (30 c.c.) with dimethyl sulphate
(0-2c.e.) and freshly ignited potassium carbonate (1 g.) for twelve hours.
The product was worked up as usual and it crystallised from ethyl acetate
as colourless stout rectangular prisms melting at 119-20 °. It does not give
any colour with alcoholic ferric chloride (Found: C, 66-8; H, 5-4;
CxgHiaO6 requires C, 66"6; H, 5-3y0).
3: 7: 8: 2'-Tetrahydroxy-flavone (IX b)
Dimethoxy-dihydroxy-flavone (IX a) was demethylated with hydrio:lie
acid in the usual manner. It crystallised from acetone-ether mixture as
tiny rectangular prisms, melting at 285-87 ° with decomposition (Found:
C, 63-0; H, 3-9; ClsH10Os requires C, 62-9; H, 3.5~). This flavone
gives a bright brown red colour with alcoholic ferric chloride, dissolves in
concentrated sulphuric acid to a yellow solution and in aqueous sodium
hydroxide and sodium carbonate to orange red solution. It is moderately
soluble in most organic solvents but sparingly in petroleum-ether,
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SUMMARY
The methyl ethers o f morin, resomorin and resodatiscetin have been
made b y different methods in order to examine the possible resistance o f
the 2'-hydroxyl group to methylation. N o such resista,~_ce is found.
8 - H y d r o x y derivatives o f morin, datiscetin a n d resodatiscetin have been
prepared b y employing methods o f nuclear oxidation.
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