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SYNTHETIC ANALOGS OF NATURAL FLAVOLIGNANS.
V. A NEW SYNTHESIS OF 6-HALOGENO-1,3-BENZODIOXANE
ANALOGS OF SILANDRIN AND HYDNOCARPIN

A. Aitmambetov, S. N. Shinkaruk UDC 547.814.5
S. P. Bondarenko, and V. P. Khilya

6-Halogeno-1, 3-benzodioxane analogs of chalcones have been synthesized by various methods. Flavanone
and flavone analogs of silandrin and hydnocarpin have been obtained from them. The structures of the new
flavonoids have been shown by their PMR spectra.

Continuing investigations begun previously [1-5], we have attempted to find a more effective method of synthesizing
6-halogeno-1,3-benzodioxane analogs of flavonoids. The results of this search are given in the present paper. The initial
chalcones (2) were obtained by three methods: by the Claisen—Schmidt method (method A), by a method [6] consisting in
boiling the initial ketones and 6-halogeno-8-formyl-1,3-benzodioxanes in DMFA in the presence of powdered caustic potash
(method B), and by a method according to which the initial components were boiled in benzene in the presence of catalytic
amounts of glacial acetic acid and piperidine with the constant elimination of water formed in the form of a binary azeotrope
(benzene —water) [7] (method C).

A comparison of the results in each case has shown that the synthesis of chalcone (2) by method B is more suitable,
since this excludes the formation of other compounds. An advantage of method B is the speed of obtaining the desired
chalcones (10 min). However, depending on the time of holding the reaction mixture, their yields varied from 50 to 85%.
The prolonged heating (up to 4 h) of a the reaction mixture led to the complete conversion of the chalcones into the flav-
anones (3b, g) and the flavones (4b, c, g). Performing this condensation in a current of nitrogen led to mixtures of the
chalcone (2) and the flavanone (3) with yields of 9.7-12 and 38-44%, respectively (Table 1).
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On being boiled in glacial acetic acid for 100-150 h, the chalcones (2a, b, d, g, h,) were converted into the corre-
sponding flavanones (3a, b. d, g, h) (C) — silandrin analogs. The mixtures of compounds obtained by method b were
separated by fractional crystallization or column chromatography.
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TABLE 1. Characteristics of Compounds (2-4)

Com- jYietll‘li gy ;ield by method B, EYield byl mp, °C | Empirical | Solvent for
method | % i ! izati
pound :A, % o T ,4_H_,_T Iélfeg:od | | formula ] crystallization
e i ! i . i |
2a X=C1 6057 149—150 C17H13CI04  E1OH
2h X=Cl 54.3 g.7* K18 175—176 CiaH15CI04 EtOI11
2¢ X=(1 79 12.3* ST I84—185 CI8t5CHO5 EtOXiE
2d X=Br 67.5 50.3 698 185—196 Ci1xH158r04 € xAc
2e X=Br 353 F71—173 CigliISBrOs  BrOAc
2f N=CI 49§ 173 —174 CrgHrsCios F1OAc
18 X=Br 853 IR0 194195 CitH2BeCios  KIOAC
2hX=ClL 29 TRY 228--229 CI7HI20INOS  Colle
2hX=Br 33 231—232 Ci7HI2BrNQS  EHOAC
21 X=Ci 383 S1.3 195167 C2tH1CH4 EtOAC
3a X=1 o8.2 16U 170 Ci7t 30104 Mot
3b x=C1 W IRILN 727 I80—I81 Ci3H15CI04 MeOH
3d X=Br 125 33.2 149151 CigH15Br04  EiOH
38 X=Cl 12.1144" 50.3 193—194 Ci7H12C1204 1O
38 X=Br 69,1 244—245 C17H12BrClIO4  EtOAc
3h N=C1 377 42.3 232—233 C17112CINO4  Calie/F10OAC
3hX=Br 39.1 246—247 C17H12BrNO4  EtOAc
4b X=(Ct 29 4 230—231 C18H13C104 E1OAC
4¢ X=CI 383 211212 Ci8i113C10s E1OAC
4g X=(1 37.¢ 223224 CI7THI0CIR204  EtOAC
AR X=Br X3.7 286—288 C17HHOBINOS  F1OAC
4hX=Cl &1 >255  Q171noCiNos . DMFA
4i X=Ci 79 261--262 C21H13CI04 E10AC

*Yield when the reaction was performed in a current of nitrogen.

When the chalcones (2h, i) were oxidized with dimethyl sulfoxide in the presence of catalytic amounts of iodine, the
flavans (3h, i) were formed in good yield (method A).

The structures of the compounds (2-4) obtained were shown by PMR (Tables 2 and 3). In the PMR spectra of the
chalcones (2) the signals of the olefinic protons were observed at 7.0-8.0 ppm. The values of the SSCC (J = 15 Hz) con-
firmed the transoid configurations of the chalcones obtained. The hydroxy protons absorbed at 12.3-14.8 ppm.

The PMR spectra of the flavanones (3) had characteristic signals in the 2.7-5.9 ppm (Table 3).

The PMR spectrum of the flavones (4) contained signals corresponding to the chromone and benzodioxane rings.

Thus, 6-halogeno-1‘,3-benzodioxane analogs of chalcone have been synthesized by various methods, and from these
have been obtained flavanones and flavones ~ compounds related to silandrin and hydnocarpin, respectively. We have
proposed a one-pot method of obtaining 1,3-benzodioxane analogs of flavanones and flavones. This feature of the perfor-
mance of the reaction can be used as one of the methods for obtaining flavanoids. The study of the biological properties of
the 1,3-benzodioxane flavonoid analogs has shown that some representatives of these compounds possess cholagogic activity.

EXPERIMENTAL

The conditions for recording the spectra have been given in [2].

3-(6-Halogeno-1,3,benzodioxan-8-yl)-1-(2-hydroxyphenyl)propenones (2a-i). Method A. A hot solution of 20
mmole of a 2-hydroxyacetophenone (Id, e, f, h, i) in alcohol was treated with 20 mmole of the appropriate 8-formyl-1,3-
benzodioxane and 4.7 ml of a 50% solution of caustic soda. The reaction mixture was held at room temperature for 20-40 h.
A suspension of the resulting precipitate in water was brought to neutrality by the addition of acetic acid, and then the
product was filtered off and crystalized from a suitable solvent.

Method B. A solution of 20 mmole of a 2-hydroxyacetophenone (1b, ¢, d, g, h) and 20 mmole of the appropriate 8-
formyl-1,3-benzodioxane in 50 mil of dimethylformamide was treated with 4.55 g of finely ground caustic potash, and the
mixture was boiled with stirring for from 10 min to 4 h. A suspension of the resulting precipitate in water was neutralized
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with hydrochloric acid, and the solid marter was filtered off. If TLC showed the presence of a flavanone and a flavone in the
products, the mixture was separated by fractional crystallization or column chromatography.

Method C. A solution of 20 mmole of a 2-hydroxyacetophenone (Ia-d, g, h) and 20 mmole of the appropriate 8-
formyl-1,3-benzodioxane in 150 ml of dry benzene was boiled in the presence of 1.2 ml of piperidine and 0.4 ml of glacial
acetic acid for 20-30 h with the constant elimination of the water produced in the form of a binary azeotrope (ben-
zene —water). Then the solvent was distilled off in water-pump vacuum, and the residue was washed with water and crystal-
lized from a suitable solvent.

2-(6-Halogeno-1,3-benzodioxan-6-yl)chromanones (3a, b, g, h). Method C. A solution of 2 mmole of a 2'-
hydroxychalcone (2a, b, g, h) in 50 ml of acetic acid was boiled for 100-150 h. Then the solvent was distilled off and the
residue was separated by fractional crystalization or column chromatography.

2-(6-Halogeno-1,3-benzodioxan-8-yl)chromones (4h, i). A cataiytic amount of iodine was added to a solution of 10
mmole of a 2'-hydroxychalcone (2h, i) in 30 ml of DMSO, and the reaction mixture was boiled for 15-30 min. Then it was
diluted twofold with water, and the precipitate that deposited was filtered off and washed on the filter with a 20% solution of
sodium thiosulfate to eliminate traces of iodine and was recrystalized from a suitable solvent.

PMR spectrum (DMSO-dg, 8, ppm): compound (4h, X = Br) 7.40 (s, 1H, H-3), 7.89 (d, 1H, J = 2.5 Hz, H-5),
7.47 (d.d, 1H, J = 8.5; 2.5 Hz, H-7), 7.35 (d, 1H, J = 8.5 Hz, H-8); benzodioxane protons: 7.47 (d, 1H, J = 2.0 Hz, H-
5), 7.73 (d, 1H, J = 2.0 Hz, H-7), 5.41 (s, 2H, CH,-2), 4.93 (s, 2H, CH,-4).

Compound (4h, X = Cl) (in CDCl,) 6.99 (s, 1H, H-3), 7.95 (d, 1H, J = 1.7 Hz, H-5), 6.99 (d.4, 1H, J = 8.0; 1.7
Hz, H-7), 7.46 (d, 1H, J = 8.0 Hz, H-8); benzodioxane protons: 7.20 (d, 1H, J = 1.4 Hz, H-5), 7.79 (d, 1H, J = 1.4 Hz,
H-7), 5.32 (s, 2H, CH,-2), 4.88 (s, 2H, CH,-4).

Compound (4i) (in CHCl,) 7.12 (s, 1H, H-3), 8.14 (d, 1H,J =9 Hz, H-5), 7.90 (m, 4H, H-6, H-7, H-8, H-9),
8.51 (d.d, 1H, H-10); benzodioxane protons: 7.72 (d, 1H, J = 2.0 Hz, H-5), 7.85 (d, 1H, J = 2.0 Hz, H-7), 5.36 (s, 2H,
CH,-2), 4.95 (s, 2H, CH,4).
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