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FROM the experiments described in Part P it could be surmised that patuletin
.is the 6-methyl ether of quercetagetin. Confirmation of this constitution
appeared to depend on the discovery of a new method of synthesis of the
flavonols of the quercetagetin series.
Two flavonols with the 5: 6: 7-arrangement of hydroxyl groups are
known to occur in nature. The first is quercetagetin which is present partly
free and partly as its glucoside, quercetagitrin, in the flowers of Tagetes
erecta. The second is nor-tangeretin occurring as its pentamethyl ether,
tangeretin, in the peels of Tangerine oranges. The former was synthesised
by Baker, Nodzu and Robinson.f The main stages of their synthesis are
given below:
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When the ketone (II) is heated with a mixture of veratric anhydride
and sodium veratrate, the pyrone ring may close in either of two ways, but
the closure was found to take place exclusively in one manner yielding
quercetagetin-pentamethyl ether. The other alternative would have reo
sulted in the formation of gossypetin derivative but this did not happen.
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Tangeretin (IV) was obtained by Goldsworthy and Robinson" in a similar
way using sodium anisate and anisic anhydride.
Though the above is an excellent method and works satisfactorily, it is
not suitable for the present purpose. It yields only 6: 7-dimethoxy compounds; a 5: 7 combination of methoxyls with the 6-hydroxyl free is
desirable. Further, the synthesis of 4: 5-dimethoxy-resorcinol (I) starting
from guaiacol is rather tedious as a large number of stages are involved.
Consequently a different, and if possible, simpler scheme for the synthesis of
quercetagetin and its analogues which may eventually lead to the establishment of the constitution of patuletin had to be sought. The following is
one such:
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w: 4: 6-Trimethoxy-phloroacetophenone (V) was obtained in the
past by the alkaline degradation of the methyl ethers of flavonols" like
quercetin but it does not seem to have been produced synthetically. It has
now been prepared by two methods. The first starts from the dimethyl
ether of phloroglucinol (X) which is condensed with methoxy acetonitrile.
Two products are possible and were actually isolated in equal amounts in
the analogous case involving acetonitrile.' But here, ketone (V) is obtained
as predominantly the main component. The mixture could be easily
separated since·the para-hydroxy isomer (XI) is soluble in aqueous sodium
carbonate and the ortho-hydroxy compound (V) is not soluble in it.
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The second method which is rather more convenient converts phloroglucinol directly into w-methoxy-phloracetophenone (XII) which is then
subjected to partial methylation with the required quantity of dimethyl
sulphate and potassium carbonate in benzene-acetone solution to form the
w-4: 6-trimethyl ether (V).
Oxidation of the trimethyl ether (V) with alkaline potassium persulphate takes place fairly smoothly to yield the di-hydroxy compound (VI).
The constitution of this product is not only based on well-established analogy
but is also supported by its properties. It does not give a precipitate with
neutral lead acetate which is an indication that the hydroxy groups are not
ortho to each other but para. A more definite support is its smooth conversion into quercetagetin-pentamethyl ether (VII) by fusion with veratric
anhydride and sodium veratrate. Further methylation of (VII) yields the
hexamethyl ether (VIII) and demethylation yields quercetagetin (IX) both
of which have been compared and found to be identical with authentic
samples." Thus the suitability of the proposed synthetic method has been
established. It is found to be quite convenient and easy to carry out and
provides an intermediate compound with the 6-hydroxyl free.
Using anisic anhydride and sodium anisate for condensation with the
ketone (VI) and by subsequent methylation tangeretin" (IV) has been obtained.
The method has also been applied for the synthesis of the two remaining
members of this flavonol series which have not yet been discovered in nature
but which probably occur in the plant kingdom; 6-hydroxy-galangin or
3: S: 6: 7-tetrahydroxy-fiavone (XIII) is the lowest member and 6-hydroxymyricetin or 3: 5: 6: 7: 3': 4': S'-hepta-hydroxy-flavone (XIV) is the highest.
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It may also be mentioned here that the dihydroxy-ketone (VI) on careful
partial methylation using one molecular proportion of dimethyl sulphate and
potassium carbonate in benzene-acetone medium yields a tetra-methyl ether
which is found to be identical with quercetagetol tetramethyl ethers (XV)
obtained by the alkaline degradation of hexamethyl ether of quercetagetin
(VIII). Thus this constitutes the first synthesis of quercetagetol tetramethyl
ether. Its condensation with benzoic anhydride and sodium benzoate did
not proceed smoothly and yield the expected 3: 5: 6: 7-tetramethoxy flavone
(XVI). The reaction seemed to be accompanied by some amount of demethylation of the 5-methoxyl group and the product was a mixture giving
appreciable ferric chloride colour. Further methylation, however, yielded
a pure sample of the tetramethyl ether (XVI). It may be mentioned in this
connection that in several experiments on the Allan and Robinson condensation of the ketone (VI), the products gave appreciable colour with ferric
chloride, indicating slight demethylation, though this was not obvious from
the analytical results. In several other experiments, the products did not
yield such colour with ferric chloride, and it could, therefore, be inferred
that pure samples with 6-hydroxyl alone do not give this colour.
ExPERIMENTAL

w: 4: 6-Trimethoxy-2-hydroxyacetophenone (V):
(i) Condensation of dimethyl ether of phloroglucinol with methoxyacetonitrile.-Dimethyl ether of phloroglucinol (X) was prepared according
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to the method of Pratt and Robinson," The dimethyl ether (S'O g.) was
condensed with methoxy-acetonitrile (5 c.c.) in anhydrous ether (SO c.c.) in
presence of fused zinc chloride (1' 0 g.) by saturating the solution with dry
hydrogen chloride at 0°. The ketimine hydrochlorides separated out on
the sides of the flask even during the first hour. After passing the current
of hydrogen chloride for an hour after saturation, the flask was left in the
refrigerator. After three days, the ether was poured off and the mixture of
ketimine hydrochlorides was washed with dry ether (50 c.c.).
~
A separation of the ketimine hydrochlorides depending on the different
rates of hydrolysis was attempted but it was not successful. The whole of
the solid was treated with 50 c.c, of water, heated over a water-bath for a
few minutes and quickly cooled. No solid separated out. Therefore, more
water (50 c.c.) was added and the solution kept in a boiling water-bath for
45 minutes. On cooling, a heavy oil separated out which did not solidify
even after keeping for some hours in the ice-chest. It was therefore extracted
with ether. A dark reddish brown resinous mass (0'8 g.) was left behind
being insoluble in ether. This was rejected. The ether layer was extracted
thrice with aqueous sodium carbonate (5%).
On evaporating the ether layer, a light yellow oil was obtained which
crystallised readily on scratching with a glass rod. It was crystallised twice
from alcohol when w : 4: 6-trimethoxy-2-hydroxy-acetophenone (V) was
obtained as colourless transparent prisms melting at 103-040 • The melting
point recorded in the literatures for hydroxy-fisetol-trimethyl ether is
102-040 • Yield, 1· 8 g. [Found: C, 58·5; H, 6· 3. CllH140 6 requires
C, 58·4; H, 6'2%.]
When the sodium carbonate extract was acidified a dark resinous mass
was obtained in smal1 yield. It was filtered and crystallised from alcohol
containing acetic acid. On cooling, most of the resin came down as a dark
amorphous powder which was filtered and rejected. From the filtrate by
careful dilution with water a small quantity (0 . 1g.) of the isomeric
w : 2: 6-trimethoxy-4-hydroxy-acetophenone (XI) was obtained.
It was
crystallised once again from alcohol from which it came out as flat needles
and rectangular plates melting at 259-60°. It did not give any colour with
ferric chloride in alcoholic solution. [Found: C,57·9; H,6·3. CllH1 .0 5
requires C, 58·4 and H, 6,2%.]
(ii) Partial methylation of os-methaxy-phloroacetophenone (XIl).-(J)Methoxy-phloroacetophenone i (4 g.) was dissolved in a mixture of anhydrous
acetone (30 c.c.) and anhydrous benzene (90 c.c.) and the resulting solution
was refluxed on a water-bath with freshly ignited potassium carbonate (10 g.)
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and dimethyl sulphate (3'9 c.c.). After refluxingfor twelve hours the potassium
salts were separated by filtration and washed thrice with warm benzene.
The filtrate was extracted with aqueous alkali (5%) four or five times. On
acidification, the alkali extract deposited the required w: 4: 6-trimethoxy2-hydroxy-acetophenone (V), the melting point being 98-100 C. When
crystallised twice from alcohol, it was obtained as big colourless transparent
prisms melting at 103-4
Yield, 2·75 g. It dissolved in aqueous alkali
yielding a pale yellow solution and with neutral ferric chloride a reddish
brown colour was obtained in alcoholic solution.
0

0

•

The potassium salts from a number of methylations were collected,
dissolved in water and acidified with strong hydrochloric acid. The turbid
solution was extracted repeatedly with ether and the ether extract was shaken
several times with sodium carbonate solution. After separating the ether
layer, the carbonate extract was acidified when a pale rose coloured solid
(0,5 g.) was obtained. It crystallised from hot water in the form of colourless long prismatic rods melting at 208-10 0 • [Found: C, 56'7; H, 6·2;
ClOH120s requires C, 56·6 and H, 5'7%]. It gave a pink colour when
treated with ferric chloride in alcoholic solution. It was soluble in aqueous
sodium hydroxide and sodium. carbonate and was obviously a dimethyl
ether. Its exact constitution is not yet determined.
w-4: 6-Trimethoxy-2: 5-dihydroxy-acetophenone (VI) :

To a mechanically stirred solution of w-4: 6-trimethoxy-2-hydroxyacetophenone (V) (3'3 g.) in aqueous sodium hydroxide (50 c.c., 5%) kept
at 15-20 a solution ofpotassium persulphate (4,0 g. in 50 c.c, of water)
was added slowly during the course of 3 hours. The solution was allowed
to stand for 20 hours and then rendered neutral to litmus with dilute hydrochloric acid. On stirring and scratching the sides of the container with a
glass rod, the unreacted ketone (0' 8 g.) separated out. It was filtered off
and the yellowish orange filtrate treated with concentrated hydrochloric
acid (15 c.c.), It was then heated on a steam-bath for 15 minutes and while
still hot filtered through a bed of animal-charcoal under suction. On cooling
the clear orange coloured filtrate, it deposited a black resinous material which
was separated by decanting the clear supernatant liquid. The required
product slowly came out as shining bright yellow crystals when the decanted
liquid was kept overnight in the ice-chest. It could also be extracted with
ether. Repeated extraction with ether (six to eight times) was found
necessary and in this case the yield of the oxidation product was better. It
was crystallised twice from hot water using animal-charcoal, when it was
obtained as bright yellow shining rhombohedral plates melting at 135-136°.
0

,
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Yield, 0·8 g. [Found: C, 54'8; H, 6·0; C uH140 6 requires C, 54·6 and
H, 5,8%.] It dissolved in aqueous alkali forming a bright yellow solution
which gradually turned orange-red. in alcoholic solution, a transient green
colour was obtained with ferric chloride. It did not give any precipitate
with neutral lead acetate.
w-4: 5: 6-Tetramethoxy-2-hydroxy-acetophenone: (Querecetagetol-tetramethyl-

ether) (XV):

A solution of dry w: 4: 6-trimethoxy-2: 5-dihydroxy-acetophenone (VI)
(0' 5 g.) in anhydrous benzene (50 c.c.) was treated with dimethyl sulphate
(0' 25 g. in 5 c.c, of benzene) and freshly ignited potassium carbonate (1'0 g.),
After refluxing on the water-bath for ten hours, the benzene solution was
filtered and the potassium salts washed thrice with warm benzene (15 c.c.j,
The benzene filtrate was repeatedly extracted with aqueous sodium hydroxide
(5%). On acidifying the alkali layer with hydrochloric acid, the solution
became turbid and did not deposit any crystals. It was, therefore, left overnight in the refrigerator. A pale red crystalline solid was deposited which
was filtered; it crystallised from hot water as colourless long rectangular
plates melting at 77-78°. A second crystallisation from hot water did not
raise the melting point. Yield, O·25 g. It did not depress the melting point
of the ketone obtained by the alkaline degradation of the hexamethyl ether
of quercetagetin." Both give the same brown colour reaction with ferric
chloride in alcoholic solution. The synthetic product is therefore identical
with quercetagetol-tetramethyl ether. [Found: C, 56·6; H, 6·6; C12H160 6
requires C, 56·3 and H, 6·3.J
The fully methylated ketone (pentamethyl ether) could be obtained as
a pale yellow oil in a small quantity on evaporating the benzene layer. But
it was not further investigated.

3: 5: 'l-Trimethoxy-Sshydroxy-flavone :
An intimate mixture of w : 4: 6-trimethoxy-2: 5-dihydroxy-acetophenone
(VI) (1'0 g.), benzoic anhydride (9'0 g.) and sodium benzoate (3,0 g.) was
heated under reduced pressure at 180-90° for :five hours. The mixture
first fused and then solidified. The crust was broken by means of a glass rod
and refluxed with 30 c.c. of alcohol for 15 minutes. The hot solution was
then treated with alcoholic potash (30 c.c. containing 6 g. of potassium
hydroxide) and the refluxing continued for 25 minutes more. After removing
the alcohol under reduced pressure, the dark brown residue was dissolved in
water (150 c.c.) and saturated with carbon dioxide. A dark brown precipitate settled down. It was found advantageous to ether extract the solution
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along with the precipitate instead of filtering, as the ether extracted only the
desired flavone and not the accompanying resinous impurities. On removing
the ether by evaporatation, the flavone separated out in the form of a pale
yellow crystalline compound which was crystallised twice from alcohol. The
3: 5: 7~trimethoxy~6.hydroxy-fiavone was obtained in the form of elongated
rectangular prisms (rods) which sintered slightly at 1620 and finally melted
at 170°. A third crystallisation was also done but there was no change in
its behaviour on heating. Yield, 0·4 g. [Found: C,66'0; H, 5·0; OCH a,
27· 3; ClsHlSOS requires C, 65' 9; H, 4· 9 and OCH 3 , 28· 3%J. In concentrated sulphuric acid, it dissolved yielding a pale yellow solution with no
fluorescence.
3: 5: 6: 'l-Tetra-methoxy-fiavone (XVI):
First method.-A solution of 5 : 7: 3-trimethoxy-6-hydroxy-flavone
(0'1 g.) in anhydrous acetone (30 c.c.) was treated with dimethyl sulphate
(0'3 c.c.) and anhydrous potassium carbonate (1'0 g.) and the mixture was
refluxed for 12 hours. The potassium salts were then removed by filtration
and washed with warm acetone (15 c.c.), On evaporating the acetone
filtrate, a light reddish oily residue was left behind. It was treated with
dilute alcohol (3 c.c, .1: 1) and left in the ice-chest overnight. A white
crystalline compound separated out. It was filtered and crystallised from
ethyl acetate. The tetramethyl ether was obtained as colourless flat needles
and rectangular plates melting at 110-11°. [Found C, 66'9; H, 5·7;
C19H1S0 6 requires C, 66·7; and H, 5,3%.]
Second method.-Quercetagetol-tetramethyl-ether (XV) (0' 5 g.) was
condensed with benzoic anhydride (1. 5 g.) and sodium benzoate (0' 5 g.)
and the excess of the anhydride decomposed by heating with alcoholic potash
(8%, 25 c.c.). When the alcohol was distilled off under reduced pressure
and the residue treated with water a pale yellow crystalline powder was left
undissolved. It was filtered and washed with water and crystallised from
alcohol. Though it was crystalline in appearance it did not have a sharp
melting point and it gave a greenish-brown colour with alcoholic ferric
chloride. Further crystallisation did not effect any improvement and the
substance seemed to be a mixture arising probably out of partial demethyla.
tion in the 5-position during the Allan-Robinson condensation. It was
therefore methylated with dimethyl-sulphate and potassium carbonate in
acetone medium. This product crystallised readily from ethyl acetate as
colourless fiat needles and was found to be identical with the tetramethoxy
flavone described in the above experiment.
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5: 6: 'l-Tetrahydroxy-flavone : 6-hydroxy-galangin (XII!) :

The 3: 5: 7-trimethoxy-6-hydroxy-flavone (0' 2 g.) was demethylated
by refluxing a solution of the flavone in acetic anhydride (3 c.c.) with hydriodic
acid (d. 1·7, 5 c.c.) for 2 hours. The solution was then diluted to 25 c.c.
with water and saturated with sulphurdioxide when a pale orange-yellow
precipitate separated out. It was crystallised once from alcohol and twice
from ethyl acetate, when the 5: 6: 7-trihydroxy-flavonol was otbained in
the form of broken plates. It sintered at 240° and melted completely at
251-3°. Yield, 50 mg. [Found: C, 62·5; H, 3'9; C15HlO0 6 requires
C, 62·9 and H, 3'5%].
In alcoholic solution, the flavonol gave a dark olive green colour with
ferric chloride. It did not exhibit any fluorescence either in alcoholic or
sulphuric acid solution. By acetylation with acetic anhydride and sodium
acetate the acetyl derivative was prepared. It crystallised from ethyl acetate
in the form of spear-heads and melted at 186-88° with slight sintering at
1820 •

3: 5: 7: 4'-Tetramethoxy-6-hydroxy-flavone:
This compound was obtained by condensing w: 4: 6-trimethoxy-2: 5dihydroxy-acetophenone (VI) (1,0 g.) with anisic anhydride (12'0 g.) and
sodium anisate (4,5 g.), After the hydrolysis of the condensation product,
the alcohol was removed under reduced pressure and the residue dissolved
in water. The dark brown solution was saturated with carbon dioxide and
the liquid was extracted with ether exhaustively. On the removal of ether
a pale yellow solid was obtained. It crystallised from alcohol in the form
of pale yellow prismatic rods melting between 195-98°. A second crystallisation raised the melting point to 199-200°, with slight sintering at 195°.
Yield: 0·45 g. It dissolved in aqueous sodium hydroxide forming a pale
yellow solution. With concentrated sulphuric acid it gave a yellow solution
with no fluorescence. [Found: C, 63·7; H, 5·3; C19H1sO, requires C;
63·7 and H, 5'0%.]

3: 5: 6: 7: 4' -Penta-methoxy-flavone : Tangeretin (IV):
The above tetramethoxy hydroxy-flavone (0,1 g.) was methylated by
refluxing it in anhydrous acetone solution (30 c.c.) with dimethyl sulphate
(0' 5 c.c.) and anhydrous potassium carbonate (1'0 g.). After twelve hours,
the solution was filtered off and the residue washed with warm acetone. On
evaporating the filtrate, a colourless crystalline material was obtained. It
crystallised from ethyl acetate in the form of rectangular plates melting at
153-54° (Goldsworthy and Robinson' also gave the melting point as
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153-54°). It gave a blood red colour with concentrated nitric acid and a
bright orange-yellow colour with concentrated hydrochloric acid. Yield:
65 mg. [Found: C, 64·6; H, 5'7; C20H200, requires C, 64'5; and
H, 5'4%.]

3: 5: 6: 7: 4'- Pentabydraxy-fiavone : nor-tangeretin :
The above tetramethoxy-e-hydroxy-flavone (0'2 g.) was treated with
hydriodic acid (d. 1· 7 ; 5 c.c.) in acetic anhydride (3 c.c.) and refluxed for
an hour and a half. There was separation of the orange-yellow hydriodide
within an hour which caused bumping. At the end of the reaction, the
mixture was diluted with water and saturated with sulphur dioxide. The
pale yellow solid was collected and crystallised twice from dilute acetic acid.
The pentahydroxy-flavone was obtained as light yellow tiny rhombohedral
prisms which darkened at about 275° and softened at 315-18°~ but did not
melt even at 325°.3 Yield: 0·1 g. [Found: C,55'8; H,4·0. C15HlOO"
HIO requires C, 56·3 and H, 3'8%.] Loss on drying in vacuo at 110-20°,
4'8%; C15HI007; H,O requires loss on drying 5'0%. [Found in the sample
dried at 110-20°: C. 59·5: H, 3·7; C15H100, requires'C, 59· 6 and H, 3·3%.]
In alcoholic solution, the flavonol gave a dark olive green colour with ferric
chloride. Lead acetate produced an orange precipitate which after some
hours turned green. On reduction with magnesium and hydrochloric acid
a bright pinkish red solution was obtained.
The acetyl derivative was prepared in the usual manner by boiling nortangeretin with acetic anhydride and freshly fused sodium acetate. On
decomposing the excess of acetic anhydride by means of water, a colourless
crystalline compound was obtained. It showed a tendency to decompose
when crystallised from alcohol. It was therefore crystallised from ethyl
acetate when it came out as thin broken plates melting at 234-35°. [Found:
C, 58·2; H,4'3; C25H20012 requires C, 58·6; and H, 3'9%.]
3: 5: 7 : 3' : 4'-Pentamethoxy-S-hydroxy-flavone (VII):
w : 4: 6~Trimethoxy-2 : 5-dihydroxy-acetophenone (VI) (1' 0 g.) was condensed with veratric anhydride (Hl- 3 g), and sodium veratrate (3' 0 g.) and
the brown product hydrolysed with alcoholic potash (80 c.c.; 10%) The residue
obtained after. removing the alcohol under reduced pressure, was dissolved
in water and the solution saturated with carbon dioxide. A dark brown
solid was precipitated. It was filtered and when crystallised from acetic
acid or alcohol only a brown amorphous substance could be obtained. It
was therefore rejected. The filtrate was then extracted several times with
ether. From the ether extract a pale yellow crystalline solid was obtained
on evaporation to dryness. The flavonol was crystallised twice from alcohol
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when it came out in the form of lens-shaped crystals which sintered at 200°,
and finally melted at 208-10°. A third crystallisation from the same solvent
gave a bright yellow crystalline substance which melted at 209-10° with slight
sintering at 200°. Yield: 0·46 g. [Found: C, 62·5; H, 5·5; C2oHzoOs
requires C, 61·9 and H, 5,2%.] The substance dissolved in alcohol and
concentrated sulphuric acid yielding yellow solutions with no fluorescence.
3: 5: 6: 7: 3': 4'-Hexamethoxy-fiavone.

Hexamethyl-quercetagetin

(VIII) :

This compound was obtained in the usual manner by methylating the
6-hydroxy compound (0'1 g,) obtained in the previous experiment in anhydrous acetone medium with dimethyl sulphate and anhydrous potassium
carbonate. It separated in the form of colourless shining crystals when the
acetone solution was evaporated to dryness. It was crystallised twice from
alcohol and obtained as prismatic needles melting at 141-42°. The mixed
melting point with an authentic sample of hexamethyl-quercetagetin was not
depressed. [Found: C, 62'7, ; H, 5·6; C 21H 220 g requires C, 62·7 and
H, 5·5%].
3: 5: 6: 7: 3': 4'-Hexahydroxy-fiavone: Quercetagetin (IX):
It was obtained by demethylating the pentamethoxy-o-hydroxy-flavone
with hydriodic acid (d. 1,7) in the usual way. On saturating the solution after
dilution with sulphur dioxide, a pale yellow compound settled down. It
was crystallised first from alcohol and then from acetic acid. The flavonol
was now obtained in the form of short needles and plates melting at 31518° and was found to be identical with quercetagetin." [Found in air-dried
sample: C, 50· 7; H, 4· 3; ClsHlOOS' 2H 20 requires C, 50· 9 and H, 4· 0].

On acetylation in the usual manner with acetic anhydride and sodium
acetate, the acetyl derivative was obtained which on crystallisation from
acetic acid appeared as long rectangular plates melting at 209-10°. It was
found to be identical with acetyl quercetagetin and it did not depress the
melting point of an authentic sample.
3: 5: 7: 3': 4': 5'-Hexamethoxy-6-hydroxy-flavone:

The condensation of w: 4: 6-trimethoxy-2: 5-dihydroxy-acetophenone
(VI) (1,0 g.) with O-trimethyl-gallic anhydride (10'0 g.) and sodium trimethyl gallate (3,0 g.) was made by heating the mixture at 180-185° under
reduced pressure for 5 hours. In the earlier stages of the condensation the
mixture melted and there was considerable frothing which subsided after
about three quarters of an hour. At the end of the reaction the product was
hydrolysed in the usual manner by refluxing with alcoholic potash (6,0 g.
in 60 c.c.) for 20 minutes. The alcohol was removed under reduced pressure
A3
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and the product dissolved in water. On saturating with carbon dioxide an
appreciable quantity of dark amorphous resin separated out. It was
rejected as it did not yield any crystalline material even after repeated
crystallisations. The filtrate was extracted with ether repeatedly and from
the ether extract, a yellow solid was obtained. It crystallised from alcohol
in the form of golden yellow large square plates melting at 193-4°. It
dissolved in aqueous alkali forming a pale yellow solution. In concentrated
sulphuric acid an orange-yellow solution was obtained which gave no
fluorescence. Yield, 0·45 g. [Found: C, 60'5; H, 5·6; C21H21101l
requires C, 60·3 and H, 5,3%.]

3: 5: 6: 7: 3': 4': 5'-Heptamethoxy-flavone:
Methylation of the flavonol (0'1 g.) obtained in the above experiment
was effected by means of dimethyl sulphate and anhydrous potassium
carbonate in anhydrous acetone. medium. After refluxing the mixture for
12 hours, the acetone solution was separated by filtration and the residue on
the filter washed with warm acetone. On the removal of acetone by distillation, a brown semi-solid was obtained which deposited colourless crystals on
adding a few drops of water. When crystallised from alcohol it was obtained
as flat needles melting at 150-51°. [Found: C, 61·6; H, 5'7; C22Hz409
requires C, 61·1 and H, 5,6%.]

3: 5: 6: 7: 3' : 4' : 5'-Hepta-hydroxy-flavone: 6-hydroxy-myricetin (XIV):
The demethylation of the hexamethyl ether (0' 3 g.) was effected in the
usual way by refluxing its solution in acetic anhydride with hydriodic acid
(d, }'7, 8·0 c.c.) on an oil-bath. Within the first half hour, an orange-yellow
crystalline solid separated out which caused occasional bumping. After
two hours, the solution was diluted and then saturated with sulphur dioxide.
An orange residue was obtained which crystallised from acetic acid in the
form of elongated narrow rectangular plates. It did not melt below 325°,
but darkened at about 315°. Yield: 0·1 g. It was sparingly soluble in
alcohol and acetic acid and gave a dark olive green colour with ferric
chloride in alcoholic solution. In sodium hydroxide a yellow solution was
obtained which rapidly changed to green and then to brownish yellow after
some hours. [Found in the oven dried sample: C, 54·3; H, 3·3; CuHIOOIl
requires C, 53·9 and H, 3,0%.]

On acetylation with acetic anhydride and sodium acetate, the acetyl
derivative was obtained. When it was crystallised from ethyl acetate it
came out in the form of stout rectangular prisms melting at 248-50°.
[Found: C, 55·6; H.4·2; C29H" Olt requires C, 55·4 and H, 3'8%.].

Constitution of Patuletin-Il
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Colour Reactions in Buffer Solutions
1. 6-Hydroxy-galangin (XIll) (3: 5: 6: 7-Tetrahydroxy-jlavone) :

pH 8·6 Difficultly soluble; colour, pale yellow slowly changing to greenish
yellow. In the course of half-an-hour the solution was green.
After 24 hours, pale yellowish brown.
pH 9' 8 Soluble more easily than in the previous case. Bright yellow solution, within 5 minutes greenish yellow and green in 30 minutes.
After an hour bright green. After 24 hours pale yellowish brown.
pH 11·0 Same as above.
pH 12· 2 Immediately bright yellow; rapidly changed into green. In a
minute bright green. After 5 minutes green. Afterwards the
colour became paler. After an hour, the solution was pure
green and after 24 hours pale yellowish brown.
pH 13·4 Bright yellow changing to green rapidly. In a minute bright
green.. After 5 minutes, bluish green slowly fading. Within
about half-an-hour it was pale green. After 24 hours pale
yellowish brown.
2. Nor-tangeretin : (3: 5: 6 : 7: 4'-pentahydroxy-jlavone) :3
pH 8· 6 Sparingly soluble, colour pale yellow turning green, within 15
minutes deep green. Afterwards the colour began to fade
with simultaneous development of brown colour. After 24
hours, pale brown.
pH 9· 8 Rapidly went into solution with deep yellow colour turning within
two minutes greenish yellow. Deep green after ten minutes
and then began to fade. After 24 hours pale brown.
pH 11·0 Deep yellow, fast changing to greenish yellow. In a few minutes
deep green. After about ten minutes the colour began to fade
while turning brown. After an hour, brownish green. After
24 hours pale brown.
pH 12·2 Same as above but the colour changes were more rapid and within
fifteen minutes the solution became almost colourless and did not
change even after 24 hours.
3. 6-Hydroxy-myricetin (XIV) (3: 5: 6: 7: 3' : 4' : 5'-Hepta-hydroxy-jlavone) :
pH 8· 6 Bright yellow solution rapidly changing into green. Within 2
minutes yellowish green. After 5 minutes turning brown and
10 minutes yellowish brown. No change after an hour. After
24 hours, reddish brown.
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pH 9·8 In the course of 5 minutes, the solution rapidly changed through
greenish yellow to brown which did not change appreciably
afterwards. After 24 hours, reddish brown.
pH 11·0 Same as above.
pH 11· 6 Same as above.
pH 12·2 Deep yellow rapidly turning green and within a minute deep
bluish green. In another minute, violet brown. After five
minutes it became brown. After half-an-hour, reddish brown
which practically remained unchanged even after 24 hours.
pH 12·8 Same as above without much difference.
pH 13·4 Same as above but the solution did not become bluish green
but changed rapidly in the course of a minute from yellow,
through green to brown. After 24 hours, it was reddish yellow.
A similar study of quercetagetin has already been recorded.t The
initial colour in all these cases is yellow turning to green as the most prominent colour which finally yields place to brown. With the increasing number
of hydroxyls in the side-phenyl nucleus the green has a tendency to become
deeper and assume a bluish tinge and the final colour changes from yellowish
brown through brown to reddish brown. The brown colour is most prominent
in the highest member.
SUMMARY

A new and convenient synthesis of the flavonols of the quercetagetin series
is described. w: 4: 6-Trimethoxy-phloro-acetophenone has been prepared
by two independent methods. By persulphate oxidation it is converted into
the 2: 5-dihydroxy compound. Allan-Robinson condensation employing
this ketone yields products containing a hydroxyl group in the 6-position.
Subsequent demethylation and methylation yields the flavonols and their
fully methylated ethers. Besides quercetagetin and tangeretin which occur
in nature, 6-hydroxy galangin and 6-hydroxy myricetin which have not yet
been discovered in natural products, have also been synthesised.
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