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Synthrsis of 8-bromo-5,7-dimethoxyflavone (III), S-bromo-5,7,4’-trimethoxyflavone (IIIa), &bromo-5,7,4’- t r imeth~~~~ 
3’-iodoflavone (IIIh) ,  thr corresponding chalconw (11, IIa, and IIb), their tribromides (V, Va, and Vb), and the acetophenone 
( I )  is described. The products, m.p. 242” and 250°, formed from the dehydrobromination of the tribromochalcones, by heat- 
ing above the melting point under pressure, reported earlier3 as &brom0-5,7-dimethoxyflavone and 6-bromo-5,7,4’-trimeth- 
oxyflavone, are proved to be 8-bromo-5 hydroxy-7-methoxyflavone (VI) and 8-bromo-5-hydroxy-7,4’-dimethoxyflavone 
( YIa), respectively, showing that the 5-methoxy group is easily demethylated during the elimination of hydrogen bromide 
of the corresponding tribromochalcones (V and Va). 

In  a previous paper4 from this laboratory, the 
synthesis of 8-iodo-5,7,4‘-trimethoxyflavone and re- 
lated compounds was described. Iodination of 
phloracetophenone dimethyl ether and 2’-hydroxy- 
4,4’,6’-trimethoxychalcone orfho to the hydroxyl 
group was accomplished with iodic acid and iodine. 

The preparation of 8-bromo compounds by 
simiIar nuclear haIogenation has been accomplished 
and is reported in this paper. The melting points of 
these compounds (111, 253’ and IIIa 236’) are 
markedly different from those reported by previous 
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(1) Presented in part before the IUP.L\C Symposium on 
the Chemistry of Xatural Products, Melbourne, Australia, 
August, 1960: a preliminary report appeared in the “Ab- 
stracts of Papers” of the Annunl Meeting of the Chinese 
Chemical Society, Taipei, December, 1960. 

(2) To whom inquiries should be addressed. 

investigators3 (242’ and 250’) formed by the de- 
hydrobromination of the so-called 5’-(actually 3’)- 
bromochalcones (V and Va) .5 

In  the present synthetic study, it has now been 
found that the yellowish products, obtained by the 
elimination of hydrogen bromide of 3-bromo-2- 
hydroxy - 4,6 - dimethoxyphcnyl alp - dibromo-p- 
phenyl ethyl ketone (V) and the analogues (Va and 
Vb), give an intense color with ferric chloride, and 
are insoluble in cold dilute alkaline solution, 
showing the presence of a free hydroxy group at 
position 5. By acetylation of the above yellowish 
products (VI, T’Ia, and VIb), colorless monoace- 
tntes are formed and the methylated colorless 
compouiids are identical with the compounds 111, 
IIIa, and IIIb, respectively. It is clear that the 
demethylation a t  position 5 occurs easily during the 
dehydrobromination of the corresponding tribromo- 
chnlcones (V, Va, and Vb). 

EXPERIMEKTAL~ 

5’-Bro~rio-l-hydroxy-C,G-dimethoxyacetophenone ( I ) .  To a 
stirred solution of phloroacetophenone dimethyl ether (1.6 
g., m.p. 82-83’) in glacial acetic acid (30 ml.) was added 
dropm-ise a solution of bromine (1.36 9.) in glacial acetic acid 
(20 ml.) a t  room temperaturo. A ~cl low precipitate sepa- 
rated rapidlv. On dilution with n ater, further precipitate 
was isolated. The  product was recrystallized from alco- 
hol; yield 0.96 g. of yellow needles, m.p. 186-187”. 

nna l .  Calcd. for CloHi104Br: C, 43.66; H, 4.03; Rr, 20.04. 
Found: C, 43.54; H, 4.33; Br, 29.22. 

S‘-Bromo-Z‘-hydroxy-4’,6‘-dim~thox~chalcone (11). To a 
cooled mixture of 3-broni0-2-hydroxy-4,B-dimethoxyaceto- 
phenone (I.,  0.8 g.) and benzaldehyde (0.6 g )  in alcohol (10 
ml.) was added 6Op0 potassium hydroude (10 9.) dropvise 
with stirring. The reaction mixture was kept a t  0’ for 2 days 

(3)  IT. A. Hutchins and T. S. Whccler, J .  Chem. Soc., 91 
(1939), ef. Sadkarni and Wheeler, J .  Cniv. Boinbau, 6, ii, 
1 O i  (1937). 
(4) .i\ Preliminnrv ReDort: C. T. Cham. T. S. Chen, T.  

Veng, S. T. Choong and F. C. Chen, J. Formosan Sci., 14, 
So.  1, 14 (1960). 

(5) That  the bromine is in the 3‘ position has been 
proven by Donnelly. J. A. Donnelly, ‘I’etrahedron Lelters, 
S o .  19, l (1959) .  

(6)  Capillary melting points were determined for a11 
compounds and were uncorrected. We are indebted to Mr. 
T. Ueng for technical assistance in many of the preparations 
described. 
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with occasional shaking. The  mixture was then diluted with 
water and acidified with acetic acid. The  precipitated chal- 
cone was collected and recrystallized from alcohol; i t  gave 
orange yellow needles (10 g.), m.p. 185-186’ (lit.6v7 m.p. 

Anal. Calcd. for Cl7Hl5O4Br: C, 56.21; H, 4.16; Br, 22.00. 
Found: C, 56.12; H, 4.06; Br, 22.10. 

S‘-Bromo-d‘-hydro~y-~,4‘,6~-trimethox~chaZcune ( IIa). 3- 
Bromo-2-hydroxy-4,6-dimethoxyacetophenone (I., 0.8 g.) 
and anisaldehyde (0.7 9.) dissolved in alcohol (10 ml.) were 
treated with 60% potassium hydroxide (10 9.) as above, t o  
give orange yellow needles (1.1 g.), m.p. 184-185’. 

Anal. Calcd. for C15H1105Br: C, 54.98; H, 4.36; Br, 20.32. 
Found: C, 54.88; H, 4.39; Br, 20.34. 

3‘-Bromo-S-iodo-bf-hydroxy-~,4’,S’-trimethoxychaZcone 
( IIb) . 3-Bromo-2-hydroxy-4,6-dimethoxyacetophenone (I., 
0.2 g,) and 3-iod0-4-methoxybenzaldehydes~~ (0.2 g.) dis- 
solved in alcohol (10 ml.) were treated with 60% potassium 
hydroxide ( 5  g.) a t  room temperature as above. The  crude 
chalcone recrystallized from acetone gave orange yellow 
crystals (0.3 g ), m.p. 224-225’. 

Anal. Calcd. for Cl8HIeO5BrI: C, 41.64; H, 3.11; Halogen, 
39.84. Found: C, 41.55; H, 2.72; Halogen, 39.67. 
8-Bromo-5,7-dimethoxyflavone (111). A mixture of 3’- 

bromo-2’-h~~droxy-4‘,6’-dimethoxychalcone (II., 0.5 g.), 
selenium dioxide (0.3 g.), and dioxane (20 ml.) was refluxed 
for 16 hr. The reaction mixture was diluted with water, the 
precipitate was collected and recrystallized as needles (0.3 
g.), m.p. 253” from dioxane or acetone. 

Anal. Calcd. for CliH1304Br: C, 56.53; HI 3.63; Br, 22.13. 
Found: C, 56.22; H, 3.92; Br, 22.54. 
8-Bron2o-5,7,4’-trimelhox~javone ( I I Ia)  . 3 ‘-Bromo-a’-hy- 

drosy-4,4’,6’-trimethoxychalcone (IIa. ,  0.5 g.), selenium di- 
oxide (0.3 g.), 1 and dioxane (20 ml.) were treated as above, 
and gave colorless needles (0.32 g.), m.p. 236”. 

Anal. Calcd. for C18H150sBr: C, 55.26; H, 3.87; Br, 20.43. 
Found: C, 54.81; H, 3.87; Br, 20.33. 

8-Bromo-3‘-iodo-5,7,4‘-trimethozyJlavone (11111). 3’-Bromo- 
3-iodo-2’-hydroxy-4,4’,6’-trimethoxychalcone ( IIb., 0.2 g.), 
selenium dioxide (0.1 9.) and dioxane (10 ml.) were treated 
as above, and gave colorless crystals (0.12 g.), m.p. 257- 
258’. 

Anal. Calcd. for Cl8HI4O5BrI: C, 41.81; HI 2.73; Halogen, 
39.09. Found: C, 41.70; H, 3.08; Halogen, 39.68. 

8-Bromo-5-hydrox~-7-methox yjavone (VI).  3-Bromo-2-hy- 
droxy-4,6-dimethoxyphenyl a,p-dibromo-p-phenylethyl ke- 
tone3vlO (V., 0.6 g., m.p. 186” dec.) was grndunlly heated to 
195” under reduced pressure (3 mm.) until it de(-omposed to 
release hydrogen bromide. After cooling, it was extracted 
with dioxane or acetone. The extract was concentrated and 
the crystals obtained were recrystallized from alcohol or ace- 
tone to yield 0.3 g. of ycllomish needles, m.p. 242’, which 
gave an intense dark brown color with ferric chloride, but 
were insoluble in cold dilute potassium hydroxide solution. 

Anal. Calcd. for C16H1104Br: C, 55.35; H, 3.19; Br, 23.02. 
Found: C, 55.11; H,  3.45; Br, 23.22. 

Acetylation of VI using acetic anhydride and pyridine a t  
room temperature gave colorless needles, m.p. 215O, which 
did not give a color with alcoholic ferric chloride. 

185-187’). 

(7)  9. R. Bannerjee and T. R. Seshadri, Proc. Indian 
Acad. Sci., 36A, 134 (1952): A possible structure of this com- 
pound was described. 

(8) I. R. L. Baker and W. A. Waters, J .  Chem. SOC., 150 
(1952). 

(9) G. W. Gray, B. Jones, and F. Marson, J. Chem. Soc., 
1421 (1956). 

(10) St. v. Kostaneck and J. Tambor, Ber., 32, 2260 
(1889), 37, 792 (1004). 

Methylation of VI lo 111. 8-Brom0-5-hydroxy-7-methoxy- 
flavone (VI., 0.2 g.), anhydrous potassium carbonate pow- 
der (2  g.), dimethyl sulfate (1 ml.), and acetone (10 ml.) were 
refluxed for 4 hr. on a water bath. Then the acetone N-as dis- 
tilled and water m-as added to  dissolve the inorganic sub- 
stances. The precipitate, recrystallized from acetone, gave 
colorless needles, m.p. 253”, and showed no depression on a 
mixed melting point determination with the product (111) 
obtained by the oxidation of 3’-bromo-2’-hydroxy1-4’,6’- 
dimethoxychalcone (11) by means of selenium dioxide. It 
did not give a color with alcoholic ferric chloride. 
8-Bi.omo-5-hydroxy-7,~’-dimethoxyflauone (VIa). 3-Bromo- 

2-h?-droxy-4,Gdimetho.i?.phenyl a,B-dibromo-p-p-anisyl- 
ethyl ketone3,’O (Va., 0.7 g., d.p. 165”), when treated a t  I i O ”  
as above, gave yellowish needles (0.3 g.), m.p. 250” which 
gave a strong brown ferric chloride reaction but did not dis- 
solve in dilute alkali. 

Anal. Calcd. for CllHl3O5Rr: C, 54.13; H, 3.47; Br, 21.19. 
Foiind: C, 53.81; H, 3.62: Br, 20.96. 

The acetate, recrystallized from alcohol, was obtained in 
rolorless needles, m.p. 216-218”, which gave no ferric chlo- 
ride reaction. 

Methylation of VIa to IIIa.  8-Bromo-5-hyIroxy-7,4’-di- 
methoxyflavone (VIa., 0.2 g.) when methylated as above, 
gave colorless needles, m.p. 236”, and a negative test with 
ferric chloride. The identity of this substance with the 
product ( IIIa) ohtained from the relenirim dioxide oxidation 
of 3’-bromo-2’-hydroxy-4,4’,6’-trimethoxychalcone (IIa) 
was established by a mixed melting point test. 

3-Bromo-W-hydro~y-4,B-diniethoxyphen~il a,p-dibromo-p- 
S-iodo-C-m~thoxyphenylethyl ketone (Vb) . To a stirred solu- 
tion of 2’-hydroxy-3-iod0-4,4’,6’-trimethoxychalcone~ ( IVb., 
0.25 g., m.p. 154-155’) in carhon disulfide (60 ml.) was 
dropped a solution of hromine (0.17 g.) in carhon disulfide (20 
ml.), An hour later, the solvent was removed under reduced 
pressure, and the residue was recrystallized from chloroform 
or carhon tetrachloride to give yellon- needles (0.28 g.)j  n1.p. 
190-191”, decoinp. 

Anal. Calcd. for C18Hl~05Br,I:  C, 31.84; H, 2.38; Halogen, 
54.00. Found: C, 31.55; H. 2.56; Halogen, 54.47. 

8-Bromo-5-h~clrox~-~‘-iodo-7,~’-di~~iethox,yflavone (VIh). 3- 
Bromo-2-hydroxy-4,6-diniethoxypbenyl a,p-dihromo-p-3-io- 
do-4-methoxypbenJ.Iethy1 ketone (Vb., 0.2 6.) was treated a t  
200” as nhove. The product formed was extracted with ether 
and recrystallized froin acetone, and then from 70% dioxane 
to give yel!om n ~ e d l ~ s  170 mg.), m.p. 275’. 

Anal. Calcd. for CI~H1?05BrI: C, 40.58; H, 2.40; Halogen, 
41.11. Found: C, 40.11; H, 2.65; Halogen, 41.00. 

.lIdh?llation of VI1) to 1111). 8-Bronio-5-h~.droxy-3’-iodo- 
7,4’-tiirnrthox!flavone (IT>., ,50 mg.) when methylated as 
ahove, gave colorless needles (30 mg.), m.p. 257-258”, which 
sho\ved no depression on a mixed melting point with the 
product ( I I Ih) ,  obtained by the oxidation of 3’-hronio-3- 
iodo-2’-hydroxy-4,4’,6’-triniethoxychalcone by means of 
se!enium dioxide. 
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