ALKYLATION OF 7-HYDROXY-3-FURYLCHROMONE
AND 7-HYDROXYISOFLAVONE WITH HALOGEN
DERIVATIVES OF THE HETEROCYCLIC SERIES
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Products of the alkylation of compounds of the isoflavone type — 7-hydroxyisoflavone, 2-
methyl-7-hydroxyisoflavone, 2-ethoxycarbonyl-7-hydroxyisoflavone, 2-methyl-5,7-dihy-
droxyisoflavone, 2-methyl-3-furyl-7-hydroxychromone, and 2-ethoxycarbonyl-3-furyl-7-
hydroxychromone — were obtained by reaction with chloromethyl derivatives of heterocyeles.

Increased interest in 7-carbomethoxyisoflavone derivatives has developed, inasmuch as they are
analogs of the medicinal preparation Recordil [1]. Attempts [2-5] have been made to synthesize various
analogs of this preparation in order to increase the pharmacological activity.

The present paper is devoted to the synthesis of heterocyclic derivatives of 7-hydroxyisoflavone, 2~
methyl-7-hydroxyisoflavone, 2-methyl-5,7-dihydroxyisoflavone, and 3-furyl-7-hydroxychromone contain-
ing heterocycles — furan, thiophene, thiazole, and benzothiazole - in the 7 position. Compounds with struc-
tures A and B (Tables 1 and 2) were obtained by alkylation of these compounds with ehloromethyl deriva-
tives of the heterocycles.
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By comparing the data in Tables 1 and 2 it may be noted that a longer time is required for comple-
tion of the reactions leading to isoflavone derivatives than for the analogous compounds in the 3-furyl~
chromone series. In most cases the alkylations with chloromethyl derivatives of thiazole and benzothi~
azole proceed with much greater difficulty than the alkylations with similar derivatives of furan and thio-
phene. The introduction of an ethoxycarbonyl group into the 2 position of the compounds undergoing al-
kylation accelerates the reaction considerably.

Two compounds are formed as a result of some of the alkylation reactions: one of them is a com-
pound with an ester group (XVI), while the other is a compound with a carboxyl group (XVII).
EXPERIMENTAL

The purity of the compounds and the course of the reactions were monitored by thin-layer chroma-
tography on Merck silica gel G with elution by dichloroethane—methanol (95 :5).
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*Found: C 63.1; H 4.2%. Calculated: .C 63.0; H 4.1%.
T Found: C 61.0; H 4.2%. Calculated: C 60.5; H 4.1%.

2-Methyl-7-(2-benzothiazolylmethoxy)isoflavone (I). A mixture of 1.25 g (5 mmole) of 2-methyl-7-
hydroxyisoflavone, 1.83 g (10 mmole) of 2-chloromethylbenzothiazole [7], and 1.36 g (10 mmole) of freshly
calecined potassium carbonate in 90 ml of absolute acetone was stirred and refluxed for 29 h. The hot re-
action mixture was filtered and washed with acetone. The solvent was evaporated, and the residue was
washed with ether to give 2.66 g of crude product. Crystallization from alcohol gave 1.7 g of shiny color-
less plates.

Compounds O-V, VII-IX, and XI-XIII were similarly obtained. Compound IV was crystallized from
toluene, while the rest were crystallized from alcohol.

2-Carboxy-7-(2-benzothiazolylmethoxy)isoflavone (VI). A 1-g (2.2 mmole) sample of V was dis-
solved in the minimum amount of acetone by heating, and 1.76 ml of 5% sodium hydroxide solution was
added. The solution was boiled for a few seconds, diluted to twice its original volume with water, and re-
fluxed for 3-5 min. It was then acidified to pH 3 to give 0.7 g of product.

2-Methyl -7-[(5~carboxy-2~furyl)methoxylisoflavone (X). A total of 9.2 ml of 5% sodium hydroxide
solution was added dropwise to a hot alcohol solution of 2 g (5.1 mmole) of IX. After a few minutes the
yellow solution was diluted with 25 ml of water and acidified to pH 3 with dilute hydrochloric acid to give
1.93 g of product.

2-Methyl-5-hydroxy-7-[(5~carboxy~2~furyl)methoxylisoflavone (XIV). A 0.6~g (1.48 mmole) sample
of XIII in 15 m! of methanol was refluxed for 10 min with 1.5 ml of 2 N sodium hydroxide, and the mixture
was acidified to pH 3 with dilute hydrochloric acid to give 0.55 g of plates (from alcohol).

2-Methyl-3-[2-furyl-5-methoxycarbonyl]-7-[(5~-methoxycarbonyl-2-furyl)methoxy]lchromone (XXII).
A mixture of 1.1 g (3.3 mmole) of 2-methyl-3-[2-furyl-5-methoxycarbonyl]-7-hydroxychromone, 2.3 g
(1.3 mmole) of 2-chloromethyl-5~-methoxycarbonylfuran [8], and 1.4 g {10 mmole) of freshly calcined po-
tassium carbonate in 250 ml of absolute acetone was stirred and refluxed for 10 h. The hot solution was
filtered, and the acetone was removed by distillation. The residue on the filter was washed with ether to
give 0.74 g of plates (from alcohol).

Compounds XV, XVIID-XXI, and XXIII were similarly obtained and were crystallized from alcohol.

2-Methyl-3-[2-(5-methoxycarbonyl) furyl]-7-[(2-methyl-4~thiazolyl)methoxylchromone (XVI) and 2-
Methyl-3-(2-furyl-5-carboxy)-7-[(2~-methyl-4~thiazolyl)methoxy]lchromone (XVII). A mixture of 0.5 g (1.6
mmole) of 2-methyl-3-(2-furyl-5-methoxycarbonyl)-7-hydroxychromone, 0.9 g (6.4 mmole) of 2-methyl-
4-chloromethylthiazole [9], and 0.8 g (6 mmole) of calcined potassium carbonate in 110 ml of absolute ace-
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tone was refluxed and stirred for 8 h, and the hot solution was filtered. The acetone was removed by dis-
tillation, and the residue was washed with ether fo give 0.08 g of XVI.

The acetone-insoluble residue was diluted with water, and the precipitated potassium salt of XVII
was removed by filtration. It was suspended in alcohol, and dilute hydrochloric acid was added with heat-
ing to dissolve it. The resulting solution was diluted with water, and the precipitate was removed by fil-
tration to give 0.27 g of product.
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