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Chromones and Flavoneés. Part IV*. Chloromethylation
of Some Chromones and Flavones

M. V. Shah and Suresh Sethna

Flavone and 2-methylchromone nn chloromethylation efford the 3-chloromethy) derivatives. 7-Methoxy-
2.methylehromone and 7-methoxyflavone afford similarly the 8.chloromethyl and the 3,8-dichloromethyl
derivativea. The structures have been proved by reduction to the corresponding methy1 derivatives which have
been eompared with the suthentio specimens.

Nakomura and Matsura’ chloromethylated acacetin 7-methyl ether and DaRe and
es-workers® chloromethylated 7-methoxy-2,3.dimethylchromone, 7-methoxy-3-methyl-
flavone, anl 7-mothoxy-3-ethylHavone. In all the cases the 8-chloromethyl derivatives

. wera obtainol. No other work on chloromethylation of chromones and flavones appears
to have been reported.

2.Mthylchromone and flavone on ehloromethylation with paraformaldehyde and
hydrogen chloride gave the 3-chloromethyl derivatives, These were reduced to the cor-
responding J-methyl derivatives which were directly compared with authentic specimens.
No dichloromethyl derivatives could be prepared even with excess of paraformaldehyde
and a catalyst, such as. zine chloride.

7-M:thoxy-2-methylchromone and®7-methoxyflavone on a similar chlarc methyla-
tion with paraformaldechyde gave the 8-chloromethyl derivatives. On reduction they gave
the corresponding 8-methyl dorivatives, identical with - the methylation products of
7-hydraxy-2,8-dimethylehromone and 7-hydroxy-8-methylflavone, which were synthesised
by*refluxing 2-methylresorcinol with ethyl acetoacetate and ethyl benzoylacetate respec-
tively in boiling diphenyl ether, according to the procedure of Desai et al?, Further
chloromethylation of the 8-chloromethyl derivatives or chloromethylation cf 7-methcxy-
2-methylchromone and 7-methoxyflavone with excess of paraformeldehyde furnished the
3,8-dichloromethyl derivatives. On reduction these furnished the corresponding methyl
derivatives which were directly compared with the aunthentic specimens.

No trichloromethy! derivative could be obtained. Some of the above chlorcmethyl
derivatives have been converted into the methoxymethyl, acetoxymethyl, and cyanomethyl
derivatives.

*Part 111, J. Chem. Soc., 1961, 2863.

1. J. Pharm. Soc., Japan, 1953, 73, 481.

2. Ann. Chim., Rome, 1956, 46, 904; Arzneimitlel Forsch., 1900, 10, 800,
3. J. M. 8, University, Baroda, 1955, V-2, 1,

?
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*EXPERIMENTAL

2-Methyl-3-chloromethylchromone.—A mixture of 2-methylchromone (1.6g.) in aceti,
acid (20 ml, 809%,) and paraformaldehyde (4.0 g.) was saturated with HCl at85-80° for 6k .
The product, obtained on dilution, crystallised from petroloeum ether in colorless needles
(58%), m.p. 103-104°. (Found: C, 63.54; H, 3.83; Cl, 16.92. C, H,0,Cl requires C,
63.31; H,4.31; CI,17.02%).

The chloromethyl derivative (0.5 g.) in acetic acid (20 ml, 80%,) was reduced with
zine dust (1 g.) at 60°. The product erystallised from dilute acetic acid in colorless
needles; m.p. and mixed m.p. with 2,3-dimethylchromone#, 96.97.°

3.Chloromethylflavone, obtained as above by passing hydrogen chloride in a mix.
ture of flavone (2.22 g.) and paraformaldehyde (5 g.) in acetic acid (25 ml, 80%,) ai 85-90°
for 5hrs., crystallised from 1:1 mixture of henzene-petroleum ether (b.p. 60-80°) in eolar.
less needles (589,), m.p. 166°. (Found: C, 71.56; H, 3.52; Cl. 13.61. C,gH,,0,Cl requires
C,71.00; H,4.06; C1,13.12°%)).

The chloromethyl derivative was reduced with zine dust and dilute acetic acid. It

was crystallised from dilute ethanol in white needles; m.p. and mixed m.p. with
3-methylflavone®, 72-73°.

7-Methoxy-8-chloromethyl-2-methylchrcmane, obtained frem 7-methoxy-2-methyl
chromone (1.9g.) in glacial acetic acid (30 ml), paraformaldehyde (3 g.}, and zinc chlorids
(2 g.) by passing hydrogen chloridefor 1 hr. at 75.80°, gave lustrous needles (33%)from
benzene-petroleum ether mixture, m.p. 153°. (Found: C, 60.23; H, 4.62; Cl, 1478
C..H,.0,C] requires C, 60.39; H, 4.61; Cl, 14.889,).

7-Hydrozy-2 8-dimethylchromone.—2-Methylresoreinol (2.48g.) and ethyl seeto-
acetate (2.6 g.) were refluxed in dipheny! ether (20 ml) for 2 hrs. The product, obtained on
removal of diphenyl ether by steam distillation, erystallised from dilute ethanol in buff
needles (42%), m.p. 258°. Dann et al.%, who prepared it by condensing 2-methylresoreinol

with cis-B-chloroerotonate recorded the same m.p. (Found: C, 69.64; H, 5.50. Cale. for
C,;H,.0;: C, 6947, H, 5.26%,).

The methyl ether was prepared by refluxing the above chromone (0.5 g.) in acetsne
with dimethyl sulphate (1 ml) in presence of anhydrous potassium cerbonate (2g.) for
2 hre. It was crystallised from dilute ethanol in colorless needles; m.p. and mixed m.p.
with the product obtained from the reduction of 7-methoxy-8-chloromethyl.2.methyl-
chromone with zine dust and dilute acetic acid, 144-45°, (Found: C, 70.48; H, 588.
C,.H,.0, requires C, 70.58; H, 5.889,).

7-Methory-8-acetozymethyl-2-methylchremone, prepared by refluxing the chloro-
methyl ‘produet (0.5g.) in glacial acetic acid (15 ml) and fused sodium acetate (2 g.) for 2
hra., gave colorless needles from & mixture of benzene-petroleum ether, m.p. 168°, (Found:
C, 64.46; H, 5.89. C, H, 0, requires C, 64.11; H, 5.38%,).

* All melting points are uncorrecied.

4. Robertson et al., J. Chem. Soc., 1031, 2426.
B Whesler et al., ibid., 1950, 1252.

8, Annalen, 1954, 587, 186.
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Methory-8-cyanomethyl-2-methylchromone, preparcd by refluzing the chlorcmethy!
derivative (0.5 g.) in ethanol (20 ml) with aqueous potassium cyanide (1 g-),afforded color-
less needles from ethanol, m.p. 174-75°. (Found: C,67.70; H, 4.96; N, 6.29. C,gH,,0,N
requires C, 68.11; H, 4.84; N, 6.11%).

7. Methoxy-3,8-dichloromethyl-2-methylchrcmone was prepared by further chlorome-
thylation of the 8-chloromethyl derivative (1.2 g.) in glacial acetic acid (25 ml) with
paraformaldehyde (0.76 g.) by passing HCl for 6 hre. at 75-80°. It erystallised from
benzene-petroleum ether mixture in eolorless needles (35%,), m.p. 206-207°. (Found:
C, 54.72; H, 4.22; Cl, 24.04. C, H,,0,Cl, requires C, 54.35; H, 4.18; Cl, 24.47%,).

The same dichloromethyl derivative was obtained from 7-methoxy-2-methyichre-.
mone (1.9g.) by chloromethylation with paraformaldehyde (5 g.) and HCI at 85-20° for

4 hrs.

The above chloromethy] derivative waa reduced with zine dust and dilute acetic acid
a3 before and crystallised from dilute ethanol in colorless needles, m.p. 148-50°; mixed
m.p. with 7-methoxy-2,3,8-trimethylchromone, prepared according to Da Re and co-wor-
kers?, was not depressed.

The diacetorymethyl derivative, prepared as usual, crystallised from benzene in
colorless needles, m.p. 160-61°. (Found: C, 61.21; H,5.38. C,,H,;0, requires C, 61.07; H,
5.43°0).

The disnethoxymethyl derivative was prepared by refluxing the dichloromethyl deriva-
tive (1.5 g.) with mecthanol (20ml) in presence of anhydrous potassium carbenate (2 g.)
for 2 hrs. The residue after removalof the solvent crystallived from benzene in colorless
negdles, m.p. 142° (Found: C, 64.80; H, 6.25. C,,H,40; requires C, 64.73; H, 6.529%)).

The dicyanomethyl derivative, prepared as usual, crystallised from dilute acetic acid
in colorless nesdles, m.p.176-78°. (Found: C,67.42; H, 487; N,10.6. C;H,,O,N, requires
C, 67.15; H, 4+51; N, 10.44%,).

% Methoxy-8-chloromethylflavone—A mixture of 7-methoxyflavone (2.52 g.} in
acttic acid {30 ml, 80%), paraformaldehyde (0.9g.), and zinc chloride (2g.) was treated
with HCl at 75-80° for 5 hrs. The product obtained on working up as before érystallised
in colorless needles (30%,) from benzene-petroleum ether mixture, m.p. 227°. (Found:
C, 67.98; H, 4.32; Ol, 12.30. C,,H,,0,Cl requires C, 67.88; H, 4.32; Cl, 11.81%,).

7-Hydrozy-8-methyifiavone.—A mixture of 2-methylresorcinol (2.48 g.) and ethyl
benzoylacetate (5.8 g.) was refluxed in diphenyl ether (20 ml) for 2 hrs. The product,
obtained on removal of diphenyl ether by steam distillation, crystallised from ethanol
in nepdles (40%,), m.p. 255-57°. Rangaswami and Seshadri?, who prepared it by the
Kostanecki-Robinson benzoylation of 3-methylresacetophenone, recorded the seme m.p.
(Found: C, 76.46; H, 4.82. Cale. for C,H,,0,: C, 76:12; H, 4.80%,).

The methyl ether, prepared as before, crystallised from dilute ethanol in colorleas
necdles; m.p. and mixed m.p. with the product obtained on reduction of 7-methoxy-8-

9. Proc. Ind. Acad. Sci., 1030, 9A, 1.
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chloromethylfiavone with zine dust and dilute acetic acid, 175-76°. (Found; /3653,
H, 1.97. C,;H,,0, requires C, 76.67; H, 5.30%). '

The acetoxymethyl derivative, prepared as before, erystallised from benzene-petrole-
um other mixture in colorless needles, m. p. 184-85°. (Found: C, 70.06; H, 5.07. C,,H,0,
requires C,70.36; H,4.98%;).

The methnzymethyl derivative, prepared as before, erystallised from benzene-
petroleum other mixture in colorless needles, m.p. 214-16°. (Found: C, 72.48; H, 540.
C,sH,0, requires C, 72.96; H, 5.449%,).

The cyanoethyl derivative, prepared as before, crystallised from dilute ethanol
in colorless needles, m.p. 222-23°. (Found: C, 74.24; H, 4.78; N, 4.95, C,gH ;04N re-
quires C, 74.21; H, 4.50; N, 4.81°%).

7-Methoryflavone-8-acelic Acid.—The above cyanomethyl derivative on hydrolysa
with 509 H,S0, by gently refluxing for 2 hrs. gave the acetic acid derivative which
crystallised from dilute acetic acid in colorless needles, m.p. 258-59°. (Found: C, 69.81;
H, 4.20. C,gH,,0; requires C, 69.67; H, £.55%).

7-Methozy-3 8-dichlbromethylflavone, obtained by further chloromethylation of
the 8-chloromethyl derivative (1.5 g.) in glacial acetic acid (40 ml, 80%,) with paraformal-
dehyde (0.75 g.) and hydrogen chloride at 75-80° for 6 hrs., crystallised frcm benzene-petro-
loum ether mixture in colorless ncedles (23%,), m_p. 184°, (Found: C, 61.70; H, 3.88; (],
20.06. C,gH,,04Cl, requires C, 61.84; H, 4.01; Cl, 20.34%,).

The same dichloromethy! derivative was also obtained from 7-methoxyflavone
(2.5 g.) and paraformaldehyde (1.5 g.) by passing HCl gas as above; vield 209;. There wzs

no significant improvement in the yicld when the reaction was repeated using zinc chloride
as a catalyst.

The dichloromethyl derivative, on reduction with-zinc dust and dilute acetic acid
as before, gave a product which crystallised from dilute ethanol in colorless needles; m.p.

and mixed m.p. with an authentic specimen prepared according to Da Re and co-workers®,
139-41°.

The dimethozymethyl derivative, prepared as before, .crystdllised from benzene
pstroleam .ether mixture in colorless needles, m.p. 157-58°. (Found: C, 70.63; H, 5.90.
C,oH,,04 requires C,70.57; H,5.92%,).
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