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The synthetic utility of the organic electrochemistry has been
generally recognized. The following conversions are note wor-
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thy: furan derivatives are converted to the corresponding 2,5-di-
methoxy-2,5-dihydrofurans' or to ring-opened products’, car-
bonyl or aromatic compounds are converted to halogenated
products®, and olefins are converted to a variety of products®,
We now report on the electrohalomethoxylation of chromone
derivatives 1°.
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A mixture of the chromone 1 in 4:1 methanol/water containing
the potassium halide as a 0.1 molar solution was electrolyzed at
a graphite anode to afford the halomethoxylated product 2 in
good yield (Table 1).

The chromanones 2 having a hydrogen atom at C-3 (R' = H) are
unstable and decompose slowly on standing and rapidly on
heating to the chromones 3. Products 3a and 3¢ were identified
by comparison with authentic samples®. These products 2a-d
can be converted quantitatively to 3a~d by treatment with potas-
sium carbonate in methanol.

This ready conversion of 2a-d to 3a-d is indicative that regiose-
lective attack of halo and methoxy groups is involved in the for-
mation of 2. Furthermore the coupling constants Jyy.» .3 =3 Hz)
in 2a and 2b suggest that the halo and methoxy groups are
cis’.

Many synthetic methods for chromones bearing halogen atoms
at C-3 have been reported®, but only few start from C-2 unsub-
stituted chromones”. Our electrochemical method is thus very
useful to synthesize C-3 halogenated chromones.

Electrolysis of Chromones 1; General Procedure:

A mixture of the chromone 1 (1 mmol) in 4:1 methanol/water (70 ml)
containing potassium halide (7 mmol) is electrolyzed in a divided cell at
graphite anode under a constant current of 10 mA at room temperature
for ~6 h. After 2.2 F/mol has been passed, the reaction mixture is con-
centrated to one-third of its original volume under reduced pressure be-
low 40°C and extracted with ether (40 ml). The ether layer is washed
with sodium chloride solution (20 ml), dried with magnesium sulfate,
and concentrated. The residuc is subjected to preparative thin layer chro-
matography (Kieselgel 60 PFys,) or column chromatography (Kieselgel
60, 70-230 mesh) eluting with chloroform to afford the 3-halo-2-meth-
oxychromanone 2 (Table 1).

3-Halochromones 3a-d; General Procedure:

A mixture of the 3-halo-2-methoxychromanone 2 (50 mg), potassium
carbonate (50 mg) and methanol (5 ml) is heated at 50°C for 2 h. The
reaction mixture is poured into water (5 ml) and extracted with ether
(3 x 10 ml). The ether layer is washed with sodium chloride solution (10
ml), dried with magnesium sulfate, and evaporated to give the crystalline
3-halochromone 3 quantitatively (Table 2).

We thank Dr. A. Nohara (Takeda Chemical Industries Lid. ) for a gift of 3-
chlorochromone and 3-bromochromone.
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Table 1. 3-Chloro-2-methoxychromanones 2a-f
Product Yield m.p. Molecular LR. (neat 'H-N.M.R. (CDCl5) M.S.
No. R R* X %] 1°C) formula® or KBr) 3 [ppm] m/e
viem ')
2a H H ctoo70b 1702 1603: 3.54(s,3H, OCH;); 426 (d. 1 H, H-3, Sy s o= 214 (M +2);
1580 3 Hz):5.34(d, 1 H, H-2, Jy.2.u.2 =3 Hz); 7.06 (dd. 212 (M)
1H, H-8, Jlisnr=8 Hz, Jusne=2 Hz), 7.13
(dt, 1H, H-7, Jus ne=Jurns=8 Hz, Juons
=2 HZ); 7.60 (dl, 1 H, H-0, JH.(,JI_S ‘:JH~(LH-7:;
8 Hz, JH.(.‘“.;;:Z ”7), 7.95 (dd‘ 1H, H-S, J“.ﬁ_“.ﬁ
=8 HZ, J||.f‘}|.7=2 ”71
2b H CcH, Cl 97* 1705; 1610, 1.76 (s, 3H, CHy); 3.27 (s, 3H, OCHy); 4.11 (5.
1581 1 H, H-3); 6.9-7.8 (m, 3H, H-6, H-7. H-8);, 7.95
(dd, 1H, H-5, Jys.6=8 Hz, Jyis .72 Hz)
2¢ H H Br 86" 1700; 1603 3.40(s, 3H, OCH,): 418 (d, 1H, H-3, Jy5 ya =
3 Hz), 5.23 (d, tH, H-2, Ju2ua=3 Hz); 6.7-6.9
(m, 4H,.0n)
2d H CH, Br 9* - - —
2e —(CH,);— Cl  6f° Ci3HCl0,  1705: 1608: 1.6-2.6 (m, 6H); 3.18 (s, 3H, OCH;); 6.9-7.8
(252.7) 1585 (m, 3H, H-6, H-7, H-8); 7.96 (dd, 1H, H-5.
Jus ne=8 Hz, Jiys n>=2 Hz)
2u —(CHy)— ClI T3¢ 62-64° C,,H,:C10,  1705; 1608: 1.5-2.4 (m, §H); 3.16 (s, 3H, OCH,); 6.8-7.7 (m, e
(n-CoHis)  (266.7) 1586 3H, H-5, H-6, H-7); 7.90 (dd, 1 H, H-8, Jyyx1in

—7.5 Hz, Jusne=2 Hz)

2 Satisfactory microanalyses obtained for 2e and 2f: C +0.18, H = 0.12.

b Yields were obtained after rapid, and short column chromatography since these compounds were converted the corresponding 3-halochromones 3
on prolonged exposure to silica gel.

 Yields after preparative thin layer chromatography.

Table 2. 3-Halochromones 3a-d

Prod- Yield m.p. Molecular LR. (KBr) '"H-N.M.R. (CDClL) M.S.
uct [%]* [°CJ formula® or vlem '] 3 [ppm] mfe
Lit. m.p. {°C]
3a 92 113-114° 114-115°¢ 1650; 7.3-8.0 (m, 3H, H-6, H-7, H-8); 8.18 (s, 1H, 182 (M*+2); 180
(CeHo/n-CH 1 4) 1601 H-2); 8.1-8.4 (m, 1 H, H-5) (M *); 154; 152; 120; 92
3b 90 128-130° C,H,CI1O; 1650, 2.63 (s, 3H, CHa); 7.3-7.9 (m, 3H, H-6, H-7, 196 (M*+2); 194
(CeHo/n-CoHig)  (194.6) 1612 H-8); 8.27 (dd. 1 H, H-5, Jyy.s ne =8 Hz, Jy.o p (M*); 166; 159; 120; 92
=2 Hz)
3c 93 95¢ 96-97°¢ 1653; 7.0-7.7 (m, 3H, H-6, H-7, H-8); 802 (s, 1H,
(CeHe/n-CeH,a) 1602 H-2): 8.0-8.2 (m, 1 H, H-5)
3d 95 118-119° 117-118°*° 1650: 2.67 (s, 3H, CHs); 7.3-8.0 (m, 3H, H-6, H-7, 240 M*+2); 2R
(CeHe/n-CoHya) 1610 H-8); 8.27 (dd, 1 H, H-5, Jus n.e=8 Hz. Jy< 1 (M*), 212; 210; 159
=2 Hz) 131: 120; 92
4 Yield of pure, recrystallized product.

b Satisfactory microanalyses obtained for 3b and 3d: C 0.12, H t0.16.
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