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Synthesis of 8-Methoxy-3-o0xo0-3,4-dihydro-2H-1,4-benzoxazine-6-carbaldehyde (11n) .

,C{l)+ Br 0, H
o’ X0 \—cozEt o X0 OxN X0
Ho > EtO o — To
OCH3 0 OCH

H
11n OCH3

Synthesis of 4-(Ethoxycarbonylmethoxy)-3-methoxy-5-nitrobenzaldehyde.’ Powdered
anhydrous K,COs3 (39.7 g) was added to a solution of nitrovanilline (56.7 g, 0.288 mol) in dry
degassed DMF (700 mL) and the resulting suspension was stirred at room temperature for 10
min followed by a dropwise addition of neat ethyl bromoacetate (55.3 g, 0.331 mol, 5 min). The
orange reaction slurry thickened initially but gradually liquefied upon stirring at 80 °C for 2 h.
The resulting mixture was poured onto ice (200 g) with manual stirring, and then the precipitate
was collected, washed with deinonized water (3 x 250 mL) and dried to afford the product as a
light-yellow crystals (62.75 g, 77% yield), mp 67-69 °C.

Synthesis of 8-Methoxy-3-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazine-6-carbaldehyde:
Hydrogenation procedure. A reduced iron particles (60 g, 200 um) were added to 4-
ethoxycarbonylmethoxy-3-methoxy-5-nitrobenzaldehyde (80 g) in glacial AcOH (1 L), the
mixture was gradually heated to 80 °C and stirred for 2 h at this temperature. The remaining iron
was separated from the resulting solid residue using permanent magnet, the precipitate was
washed with of AcOH (2 x 250 mL), the combined AcOH phases were concentrated in vacuo
and the residue was treated with distilled water (2 x 500 mL). The precipitate was filtered off,
washed with distilled water (3 x 250 mL) followed by 20% aq. HCI (3 x 150 mL) and finally
with distilled water (3 x 250 mL). The product was dried in vacuo to afford the targeted
aldehyde as an beige solid (54 g, 92 % yield), mp 237-239 °C. NMR (DMSO-ds): 6 10.95 (1H,
br.s, NH), 9.82 (1H, s, CHO), 7.24 (1H, s, H-5), 7.08 (1H, s, H-7), 4.68 (2H, s, H-2), 3.86 (3H, s,
OCHj;); EIMS m/z 208 [M+1]" (12), 207 [M]" (100), 206 (18), 178 (18), 160 (11), 134 (10), 122
(10), 94 (11). Anal. Calcd. for C;0HoNO4: C, 57.97; H, 4.38; N 6.76. Found: C, 58.15; H, 4.52; N
6.49.

Analytical Data for Chalcones (13).

(2E)-3-(3-Hydroxy-4-methoxyphenyl)-1-(3,4,5-trimethoxyphenyl)-2-propen-I-one (13a).
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H;CO O yZ O OH
H5CO OCH;
OCH;,

Yellow crystals; 4.2 g (61%); mp 126-128 °C (lit.? 127-129 °C); "H NMR (DMSO-ds) 59.19
(1H, s, OH), 7.71 (1H, d, J 15.4 Hz, H-2), 7.62 (1H, d, J = 15.4 Hz, H-3), 7.40 (2H, s, H-2',6"),
7.39 (1H, d, J=2 Hz, H-2"), 7.30 (1H, dd, /= 8.3 Hz, /= 2 Hz, H-6"), 7.00 (1H, d, /= 8.3 Hz,
5"), 3.90 (6H, s, OCH3-3',5"), 3.84 (3H, s, OCH3), 3.76 (3H, s, OCH3); EIMS m/z 345 [M+1]"
(21), 344 [M]" (100), 330 (12), 329 (58), 313 (25), 301 (17), 195 (37), 177 (34), 156 (24), 134
(18), 117 (17), 106 (10), 105 (13), 89 (28), 77 (26). Anal. Calcd. for C;9H»0Os: C, 66.27; H 5.85.
Found: C, 66.40; H, 5.88.

(2E)-3-(3-Hydroxy-4-methoxyphenyl)- 1-(4-methoxyphenyl)-2-propen-1-one (13b).

(0]
OH
H5;CO OCH34

The reaction mixture was stirred at room temperature for 72 h. Yellow crystals; 3.18 g (56%);
mp 149-151 °C (lit.> 150-152 °C); '"H NMR (DMSO-ds) 69.10 (1H, s, OH), 8.13 (2H, d, T = 8.7
Hz, H-2',6"), 7.69 (1H, d, J = 15.5 Hz, H-2), 7.59 (1H, d, J=15.5 Hz, H-3), 7.31 (1H, s, H-2"),
7.28 (1H, d, J=8.3 Hz, H-6"), 7.07 (2H, d, J = 8.7 Hz, H-3",5"), 7.0 (1H, d, J = 8.3 Hz, 5"), 3.87
(3H, s, OCH3), 3.84 (3H, s, OCH3); EIMS m/z 285 [M+1]" (10), 284 [M]" (51), 283 (16), 269
(32), 241 (10), 177 (11), 135 (83), 117 (14), 107 (27), 105 (20), 92 (71), 89 (41), 77 (100). Anal.
Calcd. for C7H1604: C, 71.82; H, 5.67. Found: C, 71.88; H, 5.70.
(2E)-1-(3-Hydroxy-4-methoxyphenyl)-3-(4-methoxyphenyl)-2-propen-I-one (13c).

o)
HO
H4CO OCH,

Acetyl group was hydrolyzed during the condensation of 5-acetyl-2-methoxyphenyl acetate and
anisaldehyde (Scheme 2). Yellow crystals; 3.24 g (57%); mp 106-108 °C; 'H NMR (DMSO-dj)
09.35 (1H, s, OH), 7.82 (2H, d, J = 8.7 Hz, H-2",6"), 7.74 (1H, d, J = 15.5 Hz, H-2), 7.73 (1H,
dd, J= 8.5 Hz, J=2.0 Hz, H-6"), 7.65 (1H, d, J=15.5 Hz, H-3), 7.52 (1H, d, J = 2.0 Hz, H-2"),
7.05 (1H, d, J = 8.5 Hz, H-5"), 7.01 (2H, d, J = 8.5 Hz, H-3",5"), 3.88 (3H, s, OCH3), 3.82 (3H, s,
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OCHy;); EIMS m/z 285 [M+1]" (19), 284 [M]" (100), 283 (23), 269 (53), 253 (20), 161 (46), 151
(37), 133 (25), 108 (19), 89 (24), 77 (25). Anal. Calcd. for C;7H;604: C, 71.82; H, 5.67. Found:
C, 71.96; H, 5.72%.

(2E)-1-(3-Hydroxy-4-methoxyphenyl)-3-(3,4, 5-trimethoxyphenyl)-2-propen-I-one (13d).

O
HO O 7 O O\CH3
H,CO OCH,4
H:,,C/O

Acetyl group was hydrolyzed during the condensation of 5-acetyl-2-methoxyphenyl acetate and
3,4,5-trimethoxybenzaldehyde. Yellow crystals; 4.34 g (63%); mp 129-131 °C (lit.” 130-132
°C); '"H NMR (DMSO-ds) 69.39 (1H, s, OH), 7.83 (1H, d, J = 15.5 Hz, H-2), 7.76 (1H, dd, J =
8.5 Hz, J=1.8 Hz, H-6"), 7.62 (1H, d, J = 15.4 Hz, H-3), 7.54 (1H, d, J= 1.8 Hz, H-2"), 7.20
(2H, s, H-2",6"), 7.07 (1H, d, J 8.5 Hz, 5"), 3.88 (3H, s, OCH3), 3.87 (6H, s, OCH;-3",5"), 3.71
(3H, s, OCH3); EIMS m/z 345 [M+1]" (19), 344 [M]" (100), 330 (8), 329 (40), 314 (9), 313 (42),
301 (13), 157 (5), 151 (13), 127 (6). Anal. Calcd. for C;9H20Os: C, 66.27; H, 5.85. Found: C,
66.37; H, 5.89.

(2E)-1-(3-Hydroxy-4-methoxyphenyl)-3-(7-methoxy-2H- 1, 3-benzodioxol-5-yl)prop-2-en-
1-one (13e).

O
HO 7 o
H5CO O O O>
H,CO
Acetyl group was hydrolyzed during the condensation. Yellow crystals; 5.33 g (68%); mp 170—
173 °C; "H NMR (DMSO-ds) §9.38 (1H, s, OH), 7.76 (2H, m, H-2, H-6"), 7.60 (1H, d, J = 15.5
Hz, H-3), 7.53 (1H, d, J= 2.1 Hz, H-2"), 7.28 (1H, d, /= 1.4 Hz, H-4"), 7.18 (1H, d, /= 1.4 Hz,
H-6"), 7.05 (1H, d, J = 8.5 Hz, H-5"), 6.08 (2H, s, OCH,0), 3.90 (3H, s, OCH3), 3.88 (3H, s,
OCHj3). Anal. Caled. for CisH606: C, 65.85; H, 4.91. Found: C, 66.11, H 4.75.
(2E)-3-(4-Methoxy-3-nitrophenyl)-1-(3,4, 5-trimethoxyphenyl)prop-2-en-1-one (13f).

(@) (@)
H.,CO N
1T
OCH,
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Yellow crystals; 3.93 g (65 %); mp 143-145 °C (lit.* 143-145 °C; lit.> 142—144 °C).
(2E)- 1-(4-Methoxy-3-nitrophenyl)-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (13g).

o O
O;'lf O Y OCHj
HsCO O OCH;
H5;CO

NaOH (100 mmol) was added to a mixture of 3-methoxy-2-nitroacetophenone (4.88 g, 25 mmol)
and 3,4,5-trimethoxybenzaldehyde (5.1 g, 26 mmol) in MeOH (50 mL) at 20 °C. Then the
temperature raised to 33 °C, and the mixture turned pink. It was stirred for 3 days, neutralized
with conc. HCI, the precipitate was filtered off, washed 3 times with a small amount of water and
dried first in vacuo, then at 50 °C in oven to afford target chalcone. Beige crystals; 8.8 g (95%);
mp 147-150 °C; 'TH NMR (DMSO-ds) §8.62 (1H, d, J=2.2 Hz, H-2"), 8.47 (1H, dd, /=9 Hz, J
=2.2 Hz, H-5"), 7.90 (1H, d, J = 15.5 Hz, H-2), 7.74 (1H, d, J = 15.5 Hz, H-3), 7.54 (1H, d, J=
9 Hz, H-6"), 7.25 (2H, s, H-2",6"), 4.05 (3H, s, OCH3), 3.87 (6H, s, 2 OCH3), 3.72 (3H, s, OCH3).
EIMS m/z 373 [M'] (100), 358 (16), 342 (39), 330 (11), 312 (5), 295 (11). Anal. Calcd. for
Ci9H19NO7: C, 61.12; H, 5.13; N 3.75. Found: C, 61.20; H, 5.21; N 3.66.

(2E)-3-(4,7-Dimethoxy-2H-1,3-benzodioxol-5-yl)- I-(3-hydroxy-4-methoxyphenyl) prop-2-
en-1-one (13h).

0 OCH,
HO yZ o)
H3CO O O O>
H;CO

Acetyl group was hydrolyzed during the condensation. Yellow crystals; 4.34 g (73%); mp 162—
164 °C; "H NMR (DMSO-ds) §9.38 (1H, s, OH), 7.86 (1H, d, J = 15.6 Hz, H-2), 7.77 (1H, d, J
=15.6 Hz, H-3), 7.71 (1H, dd, /= 8.5 Hz, J = 2.2 Hz, H-6"), 7.52 (1H, d, /= 2.2 Hz, H-2"), 7.07
(1H, d, J= 8.5 Hz, H-5"), 7.28 (1H, s, H-6"), 6.10 (2H, s, OCH,0), 3.92 (3H, s, OCH3), 3.89 (3H,
s, OCH3), 3.87 (3H, s, OCH3). Anal. Calcd. for Ci9H;307: C, 63.68, H, 5.06. Found: C, 63.80, H
4.98.

(2E)-1-(2,3-dihydro-1,4-benzodioxin-6-yl)-3-(3,4, 5-trimethoxyphenyl)prop-2-en-1-one
131).
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0 Y OCH 4
[o | O OCH 34
H;CO
White crystals, 4.37 g (75%); mp 138-140 °C; 'H NMR (DMSO-ds) 67.86 (1H, d, J = 15.5 Hz,
H-2),7.74 (1H, dd, J= 8.4 Hz, J= 2.1 Hz, H-7"), 7.72 (1H, d, J = 2.1 Hz, H-5"), 7.65 (1H, d, J =
15.6 Hz, H-3), 7.21 (2H, s, H-2",6"), 7.03 (1H, d, J= 8.4 Hz, H-8'), 4.24 (4H, m, H-2',3"), 3.87
(6H, s, 2 OCH3), 3.70 (3H, s, OCHj3). Anal. Calcd. for Cy0H200s: C, 67.41; H, 5.66. Found: C,
67.70; H, 5.63.
(2E)-3-(4,7-Dimethoxy-2H-1,3-benzodioxol-5-yl)- I-(4-methoxyphenyl)prop-2-en-1-one
(13m).
OCH,

O
SRAYs
H5CO ii.“ O>
H5;CO
White crystals; 6.22 g (83%); mp 149-151 °C; '"H NMR (DMSO-d¢) 68.14 (2H, d, J= 8.9 Hz,
H-2',6"), 7.90 (1H, d, J = 15.6 Hz, H-2), 7.81 (1H, d, J = 15.6 Hz, H-3), 7.30 (1H, s, H-6"), 7.09
(2H, d, J=8.9 Hz, H-3',5"), 6.11 (2H, s, OCH,0), 3.92 (3H, s, OCH3), 3.90 (3H, s, OCH3), 3.87
(3H, s, OCH3). Anal. Calcd. for C19H;30¢: C, 66.66; H, 5.30. Found: C, 66.87; H, 5.14.
8-Methoxy-6-[(1E)-3-(4-methoxyphenyl)-3-oxoprop-1-en-1-yl]-2H-1,4-benzoxazin-

3(4H)-one (13n).

O H
O 7 O NTO
H4CO 0
H;CO
Yellow crystals; 1.88 g (82%); mp 258-261 °C (DMF); '"H NMR (CDCL) 6 10.82 (1H, br.s,
NH), 8.14 (2H, d, J= 8.7 Hz, H-2',6"), 7.77 (1H, d, J = 15.5 Hz, H-2), 7.57 (1H, d, J= 15.5 Hz,
H-3), 7.32 (1H, s, H-5"), 7.10 (2H, d, J 8.7 Hz, H-3",5"), 6.90 (1H, s, H-7"), 4.61 (2H, s, H-2"),
3.89 (3H, s, OCHs), 3.87 (3H, s, OCH3). Anal. Calcd. for C;9H;7NOs: C, 67.25; H, 5.05; N 4.13.
Found: C, 66.96; H, 5.11; N 4.35.
(2E)-3-(4-Methoxyphenyl)-1-(3,4, 5-trimethoxyphenyl)-2-propen-1-one (130).

S7



O
H;CO O = O
H4CO OCH;
OCH;,
Bright yellow crystals; 5.12 g (78%); mp 99—101 °C (lit.° 100-101 °C); '"H NMR (DMSO-ds) &
7.88 (2H, d, J = 8.8 Hz, H-2",6"), 7.81 (1H, d, J=15.5 Hz, H-2), 7.72 (1H, d, J = 15.5 Hz, H-3),
7.42 (2H, s, H-2',6"), 7.03 (2H, d, J = 8.8 Hz, H-3",5"), 3.90 (6H, s, OCH;-3",5"), 3.83 (3H, s,
OCHa), 3.77 (3H, s, OCH3); EIMS m/z 329 [M+1]" (19), 328 [M]" (100), 327 (13), 314 (12), 313
(59), 297 (29), 285 (20), 195 (31), 171 (12), 161 (65), 133 (44), 118 (22), 109 (14), 89 (27), 77
(35). Anal. Calcd. for C;9H»0Os: C, 69.50; H, 6.14. Found: C, 69.62; H, 6.18.
(2E)-3-(8-Methoxy-2,3-dihydro-1,4-benzodioxin-6-yl)- I-(4-methoxyphenyl)prop-2-en-1-

one (13p).

(0]
o
H;CO e}
o/

White crystals; 6.89 g (85%); mp 133-135 °C (EtOH); '"H NMR (CDCl) §8.04 (2H, d, J= 8.8
Hz, H-2',6"), 7.68 (1H, d, J= 15.6 Hz, H-2), 7.40 (1H, d, J=15.6 Hz, H-3), 7.00 (2H, d, J = 8.8
Hz, H-3',5"), 6.90 (1H, d, /= 1.4 Hz, H-5"), 6.79 (1H, d, /= 1.4 Hz, H-7"), 4.35 (4H, m, H-
2".3"), 3.93 (3H, s, OCH3), 3.89 (3H, s, OCH3). Anal. Calcd. for C19H;30s: C, 69.93; H, 5.56.
Found: C, 70.30; H, 5.72.

(2E)-3-(3,5-Dimethoxyphenyl)- 1-(4-methoxyphenyl) 2-propen-1-one (13q).

0
oo
H,CO

H,CO

White crystals; 4.82 g (73%); mp 7577 °C; 'H NMR (DMSO-ds) 5 8.18 (2H, d, J = 8.9 Hz, H-
26", 7.81 (1H, d, J=15.6 Hz, H-2), 7.72 (1H, d, J = 15.5 Hz, H-3), 7.09 (2H, d, J = 8.9 Hz, H-
35", 7.06 (2H, d, J = 2.3 Hz, H-2",6"), 6.68 (1H, t, /= 2.3 Hz, H-4"), 3.88 (3H, s, 2 OCH»),
3.81 (6H, s, OCH3). Anal. Calcd. for C;3H;304: C, 72.47; H, 6.08. Found: C, 72.13; H, 6.25.
(2E)-3-(7-Methoxy-2H- 1, 3-benzodioxol-5-yl)- 1-(4-methoxyphenyl)prop-2-en-1-one (13t).
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SR
H,CO O O>
H;CO

White crystals; 4.82 g (67%); mp 105-107 °C; "H NMR (DMSO-d¢) 68.17 (2H, d, J = 8.9 Hz,
H-2',6"), 7.84 (1H, d, J = 15.5 Hz, H-2), 7.64 (1H, d, /= 15.5 Hz, H-3), 7.30 (1H, d, /= 1.4 Hz,
H-4"), 7.20 (1H, d, J= 1.4 Hz, H-6"), 7.08 (2H, d, J = 8.9 Hz, H-3',5"), 6.07 (2H, s, OCH,0),
3.90 (3H, s, OCH3), 3.87 (3H, s, OCH3). Anal. Calcd. for C;3H;60s: C, 69.22; H, 5.16. Found: C,
68.94; H, 5.22.

Analytical Data for Chalcone Acetates (13-Ac).

2-Methoxy-5-[(1E)-3-oxo0-3-(3,4,5-trimethoxyphenyl)- I-propenyl]phenyl acetate (13a-

0 \(O
H4CO _ o
H4CO E g OCH,

OCH,

Ac).

Yellow crystals; 2.1 g (72%); mp 114-116 °C; '"H NMR (DMSO-ds) 67.84 (1H, d, J = 15.5 Hz,
H-2), 7.82 (1H, d, J=2.2 Hz, H-6"), 7.74 (1H, dd, J = 8.6 Hz, J 2.2 Hz, H-4"), 7.71 (1H, d, J =
15.5 Hz, H-1), 7.43 (2H, s, H-2",6"), 7.21 (1H, d, J = 8.6 Hz, H-3"), 3.91 (6H, s, OCH3-3",5"),
3.85 (3H, s, OCHs), 3.77 (3H, s, OCH3), 2.30 (3H, s, CH;C(0)); EIMS m/z 386 [M]" (15), 344
(28), 329 (21), 313 (9), 301 (7), 195 (18), 177 (15), 156 (13), 89 (12), 77 (16), 43 (100). Anal.
Calcd. for C,1H»,07: C, 65.28; H, 5.74. Found: C, 65.37; H, 5.78.
2-Methoxy-5-[(1E)-3-(4-methoxyphenyl)-3-oxo-I-propenyl]phenyl acetate (13b-Ac).

O
H3CO OCH,

Yellow crystals; 0.46 g (81%); mp 136-138 °C (EtOAc/petroleum ether, 1:1); '"H NMR (DMSO-
ds) 08.17 (2H, d, J= 8.9 Hz, H-2",6"), 7.85 (1H, d, J=15.5 Hz, H-2), 7.79 (1H, d, J = 2.1 Hz,
H-6"), 7.72 (1H, dd, J = 8.6 Hz, J=2.1 Hz, H-4"), 7.66 (1H, d, J=15.5 Hz, H-1), 7.20 (1H, d, J =
8.6 Hz, H-3"), 7.08 (2H, d, J = 8.9 Hz, H-3",5"), 3.87 (3H, s, OCH3), 3.84 (3H, s, OCH3), 2.30
(3H, s, CH3C(0)); EIMS m/z 326 [M]" (6), 284 (14), 269 (9), 135 (22), 92 (13), 77 (25), 43
(100). Anal. Calcd. for Ci9H30s: C, 69.93; H, 5.56. Found: C, 69.99; H, 5.59.
2-Methoxy-5-[(2E)-3-(4-methoxyphenyl)-2-propenoyl]phenyl acetate (13c-Ac).
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O
H4CO ‘ OCHj

Yellow crystals; 2.9 g (89%); mp 126-128 °C; '"H NMR (DMSO-d;) §8.13 (1H, dd, J=8.7 Hz, J
2.0 Hz, H-4"), 7.93 (1H, d, J = 2.0 Hz, H-6"), 7.86 (2H, d, J= 8.7 Hz, H-2",6"), 7.81 (1H, d, J =
15.5 Hz, H-2), 7.71 (1H, d, J=15.5 Hz, H-3), 7.30 (1H, d, /= 8.7 Hz, H-3"), 7.02 (2H, d, /= 8.7
Hz, H-3",5"), 3.89 (3H, s, OCH3), 3.83 (3H, s, OCH3), 2.31 (3H, s, CH3C(O); EIMS m/z 327
[M+1]" (16), 326 [M]" (78), 285 (20), 284 (100), 283 (30), 269 (43), 253 (16), 161 (41), 151
(21), 133 (14), 89 (7), 77 (8). Anal. Calcd. for C;9H;30s: C, 69.93; H, 5.56. Found: C, 69.99; H,
5.59.
2-Methoxy-5-[(2E)-3-(3,4,5-trimethoxyphenyl) )-2-propenoyl]phenyl acetate (13d-Ac).
OET/ o

0 _ OCH,

H4CO O O OCHj
OCH,4

Yellow crystals; 7.7 g (86%); mp 135-137 °C; '"H NMR (DMSO-d¢) 68.16 (1H, dd, J = 8.6 Hz,
J=1.9 Hz, H-4"), 7.93 (1H, d, /= 1.9 Hz, H-6"), 7.88 (1H, d, J = 15.5 Hz, H-2), 7.69 (1H, d, J =
15.5 Hz, H-3), 7.30 (1H, d, J = 8.7 Hz, H-3"), 7.24 (2H, s, H-2",6"), 3.90 (3H, s, OCH3), 3.87
(6H, s, 2 OCH3), 3.71 (3H, s, OCH3), 2.30 (3H, s, CH3C(O). Anal. Calcd. for C,;H»,07: C,
65.28; H, 5.74. Found: C, 65.00; H, 5.79.

2-Methoxy-5-[(2E)-3-(7-methoxy-2H-1,3-benzodioxol-5-yl) 2-propenoyl]phenyl acetate
(13e-Ac).

OET/ o
JOTOn
H4CO o
H4CO
Yellow crystals; 7.6 g (87 %); mp 176178 °C (EtOH); '"H NMR (DMSO-ds) §8.14 (1H, dd, J =
8.7 Hz, J=2.2 Hz, H-4"), 7.93 (1H, d, J = 2.2 Hz, H-6"), 7.83 (1H, d, J = 15.4 Hz, H-2), 7.67
(1H, d, J=15.4 Hz, H-3), 7.33 (1H, d, J = 2.4 Hz, H-4"), 7.29 (1H, d, /= 8.7 Hz, H-3"), 7.20

(1H, d, J= 2.4 Hz, H-6"), 6.09 (2H, s, OCH,0), 3.90 (6H, s, 20CH3), 2.31 (3H, s, CH3C(O).
Anal. Calcd. for C,0H1507: C, 64.86; H, 4.90. Found: C, 64.65; H, 5.09.
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5-[(2E)-3-(4,7-Dimethoxy-2H-1,3-benzodioxol-5-yl) 2-propenoyl]phenyl acetate (13h-
Ac).

o
OCHj

O Ly
H,CO
H,CO

Yellow crystals; 2.97 g (88 %); mp 186-187 °C; '"H NMR (DMSO-ds) 6 8.14 (1H, dd, J = 8.7
Hz, J=2.2 Hz, H-4"), 7.93 (1H, d, J = 15.6 Hz, H-2), 7.89 (1H, d, J= 2.2 Hz, H-6"), 7.80 (1H, d,
J=15.6 Hz,-H-3), 7.33 (1H, s, H-5"), 7.29 (1H, d, J = 8.7 Hz, H-3"), 6.11 (2H, s, OCH0), 3.92
(3H, s, OCHs), 3.90 (3H, s, OCH3), 3.89 (3H, s, OCH3), 2.30 (3H, s, CH;C(O). EIMS m/z 400
[M]" (18), 370 (21), 369 (100), 328 (20), 327 (96), 151 (26), 43 (54). Anal. Calcd. for Cy;H20Os:
C, 63.00; H, 5.03. Found: C, 63. 23; H, 4.86.

Analytical Data for Dimethylketoacetals (14).

1-(3,4,5-Trimethoxyphenyl)-3, 3-dimethoxy-2-(3-hydroxy-4-methoxyphenyl)- 1 -propanone

(14a).
OCH3
H3CO
H5;CO
H,CO H3CO OCH34

Used in situ without purification.

1-(4-Methoxyphenyl)-3,3-dimethoxy-2-(3-hydroxy-4-methoxyphenyl)- 1-propanone (14b).

OCH3

300 OCH,
Used in situ without purification.

1-(3-Hydroxy-4-methoxyphenyl)-3, 3-dimethoxy-2-(4-methoxyphenyl)- 1-propanone (14c).

l OCH,4
300:‘)1I‘/

HsCO”~ ~OCH;
White solid; 5.82 g (84%); mp 104-107 °C ( EtOAc/petroleum ether); '"H NMR (CDCL) &7.56
(1H, dd, J=8.2 Hz, J= 2.1 Hz, H-6"), 7.55 (1H, d, J = 2.1 Hz, H-2"), 7.32 (2H, d, J = 8.7 Hz, H-
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2",6"), 6.84 (1H, d, J = 8.2 Hz, H-5"), 6.83 (2H, d, J = 8.7 Hz, H-3",5"), 5.61 (1H, s, OH), 5.07
(1H, d, J=8.5 Hz, H-2), 4.77 (1H, d, J = 8.5 Hz, H-3), 3.91 (3H, s, OCH3), 3.75 (3H, s, OCHs),
3.43 (3H, s, OCH3), 3.21 (3H, s, OCH3); EIMS m/z 347 [M+1]", 346 [M]". Anal. Calcd. for
Ci9H»,04: C, 65.88; H, 6.40. Found: C, 66.02; H, 6.46.
1-(3-Hydroxy-4-methoxyphenyl)-3,3-dimethoxy-2-(3,4, 5-trimethoxyphenyl)-propanone
(14d).
OCH,
o OCH;
HO O O OCH,
H,CO
HsCO”  “OCH,
Used in situ without purification.
1-(3-Hydroxy-4-methoxyphenyl)-3, 3-dimethoxy-2-(7-methoxy-2H- 1, 3-benzodioxol-5-yl)-
propanone (14e).
OCH,
0 O
HO o
H,CO “li
HsCO~ “OCH,
Used in situ without purification.
3,3-Dimethoxy-2-(4-methoxy-3-nitrophenyl)-1-(3,4, 5-trimethoxyphenyl)propan- 1-one

(14f).
OCH,

o)
H,CO 0
| -
& ;
HaCO

Colorless crystals; 0.53 g (56%); (EtOAc, Ry= 0.36); '"H NMR (CDCL) §7.92 (1H, s, H-2"),
7.60 (1H, d, J= 8.7, H-6"), 7.22 (2H, s, H-2',6"), 7.05 (1H, d, /= 8.7 Hz, H-5"), 5.04 (1H, d, J =
8.1, H-2), 4.83 (1H, d, J= 8.1 Hz, H-3), 3.93 (6H, s, OCH3), 3.29 (3H, s, OCH3), 3.45 (3H, s
OCH3), 3.88 (9H, s, OCH3); EIMS m/z [M'] 435. Anal. Calcd. for C;;H,5sNOo: C, 57.93; H, 5.79;
N, 3.22. Found: C, 57.87; H, 5.81; N, 3.32

1-(3-Hydroxy-4-methoxyphenyl)-3, 3-dimethoxy-2-(4, 7-dimethoxy-2H- 1, 3-benzodioxol-5-
yvl)-propanone (14h).
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Used in situ without purification.
3,3-Dimethoxy-2-(4, 7-dimethoxy-2H- 1,3-benzodioxol-5-yl)- 1-(4-methoxyphenyl) -1-
propanone (14m).

Colorless crystals; 2.21 g (26%); mp 112—-114 °C; "H NMR (CDCL) §8.03 (2H, d, J = 8.9 Hz,
H-2',6"), 6.89 (2H, d, J = 8.9 Hz, H-3',5"), 6.53 (1H, s, H-6"), 5.97 (1H, d, J = 1.5 Hz, OCH,0),
591 (1H, d, J= 1.5 Hz, OCH;0), 5.33 (1H, d, J = 8.5 Hz, H-2), 5.06 (1H, d, J = 8.5 Hz, H-3),
4.00 (3H, s, OCH3), 3.83 (3H, s, OCH3), 3.81 (3H, s, OCH3), 3.45 (3H, s, OCH3), 3.27 (3H, s,
OCHy;); EIMS m/z 404 (4) [M]", 344 (13), 135 (27), 75 (100). Anal. Calcd. for C,;Hy4Os: C,
62.37; H, 5.98. Found: C, 62.65; H, 5.86.
3,3-Dimethoxy-2-(4-methoxyphenyl)-1-(3,4,5-trimethoxyphenyl)- 1-propanone (140).

o OCH,
H,CO i O

H5CO HsCO~ “OCH4
OCH,

Colorless crystals; 6.32 g (81%); mp 104-106 °C; "H NMR (CDCL) §7.32 (2H, d, J = 8.3 Hz,
H-2",6"), 7.26 (6H, s, H-2',6"), 6.85 (2H, d, J = 8.3 Hz, H-3",5"), 5.05 (1H, d, J = 8.2 Hz, H-2),
4.73 (1H, d, J = 8.2 Hz, H-3), 3.87 (9H, s, OCH3-3',4',5"), 3.76 (3H, s, OCH3-4"), 3.46 (3H, s,
OCH3), 3.23 (3H, s, OCH3); EIMS m/z 391 [M+1]", 390 [M]". Anal. Calcd. for C;H»07: C,
64.60; H, 6.71. Found: C, 64.57; H, 6.66.

3,3-Dimethoxy-2-(8-methoxy-2,3-dihydro- 1,4-benzodioxin-6-yl)- 1-(4-methoxyphenyl - 1-
propanone (14p).
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OCHj
o) O O]
O 0
H4CO

H;CO OCH;,
Colorless crystals; 2.35g (21%); mp 88-90 °C; 'H NMR (CDCL) §7.96 (2H, d, J = 8.5 Hz, H-
2'.6"), 6.90 (2H, d, J = 8.5 Hz, H-3',5"), 6.60 (1H, s, H-5"), 6.56 (1H, s, H-7"), 5.06 (1H, d, /= 8.1
Hz, H-2), 4.70 (1H, d, J = 8.1 Hz, H-3), 4.35 (4H, m, H-2",3"), 3.87 (3H, s, OCH3'), 3.83 (3H, s,
OCHj3), 3.43 (3H, s, OCH3), 3.27 (3H, s, OCH3); EIMS m/z 389 [M+1]", 388 [M]". Anal. Calcd.
for C,1H2407: C, 64.94; H, 6.23. Found: C, 65.30; H, 6.02.

Synthesis and Analytical Data for Epoxychalcones (15).
(4-Methoxy-3-nitrophenyl) [3-(3,4, 5-trimethoxyphenyl)oxiran-2-yl|methanone (15g).

?, Q0
o O OCH;
OCH,

Hydrogen peroxide (32%, 48 mmol, d = 1.122 g/mL) was added to a solution of 1-(4-methoxy-3-
nitrophenyl)-3-(3,4,5-trimethoxyphenyl)prop-2-en-1-one (5.60 g, 15 mmol) in MeOH (150 mL),
followed with NaOH (2 mL, 4N). The same amount of 32% H,0, was added twice after 8 h and
after 40 h. Then the mixture was stirred for 1 h, a crystalline precipitate was filtered off, washed
with small amount of water and dried. The resulting product containing 20% of the starting
chalcone was refluxed in CH,Cl, (100 mL) for 4 h and stirred overnight at room temperature.
The precipitate was filtered and dried again to produce light-yellow crystals of the product.
Light-yellow crystals; 4.15 g (71%; 86% relative to the reacted chalcone), mp 207-209 °C; 'H
NMR (DMSO-ds) 6 8.58 (1H, d, J = 2.0 Hz, H-2"), 8.33 (1H, dd, J = 8.3 Hz, J = 2.0 Hz, H-6"),
7.54 (1H, d, J = 8.3 Hz, H-5"), 6.78 (2H, s, H-2",6"), 4.72 (1H, s, H-2), 4.10 (1H, s, H-3), 4.04
(3H, s, OCH3), 3.80 (6H, s, 2 OCH3), 3.69 (3H, s, OCH3). Anal. Calcd. for C;9H;9NOs: C, 58.61;
H, 4.92; N 3.60. Found: C, 58.88; H, 5.05; N 3.41.

(2,3-Dihydro-1,4-benzodioxin-6-yl)[3-(3,4,5-trimethoxyphenyl)oxiran-2-yl|methanone
(151).
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0

0
0
O
© OCH
OCH

White crystals, 1.80 g (70%); mp 114-116 °C; '"H NMR (DMSO-d¢) §7.59 (1H, dd, J = 8.4 Hz,
J=2.1Hz, H-7",7.55(1H, d, J=2.1 Hz, H-5"), 7.03 (1H, d, J = 8.4 Hz, H-8"), 6.75 (2H, s, H-
2",6"), 4.78 (1H, s, H-2), 4.32 (4H, m, H-2",3"), 4.01 (1H, s, H-3), 3.79 (6H, s, 2 OCH3), 3.67
(3H, s, OCH3). Anal. Calcd. for C,0H007: C, 64.51; H, 5.41. Found: C, 64.72; H, 5.33.
8-Methoxy-6-[3-(4-methoxybenzoyl)oxiran-2-yl]-2H- 1,4-benzoxazin-3(4H)-one (15n).
Q o

H
T Ay
Y

H,CO o

OCH;,

Light-yellow crystals; 1.73 g (65%); mp 233-240 °C; '"H NMR (DMSO-d) § 10.74 (1H, br.s,
NH), 8.01 (2H, d, J = 8.9 Hz, H-2',6"), 7.09 (2H, d, J = 8.9 Hz, H-3',5"), 6.77 (1H, d, /= 1.9 Hz,
H-5"), 6.58 (1H, d, J= 1.9 Hz, H-7"), 4.66 (1H, d, /= 1.9 Hz, H-2), 4.55 (2H, s, H-2"), 4.02 (1H,
d, J=1.9 Hz, H-3), 3.85 (3H, s, OCH3), 3.79 (3H, s, OCH3). Anal. Calcd. for C19H7NOg: C,
64.22; H, 4.82; N 3.94. Found: C, 63.97; H, 5.01; N 4.16. Target epoxide with 75% purity was
used in the next step.

Analytical Data for Ketoaldehydes (16).
3-(4-Methoxy-3-nitrophenyl)-3-oxo-2-(3,4,5-trimethoxyphenyl)propanal (16g).

O§N+ O O OCH;,

H,CO :‘ [\o ,OCH:3OCH3

Bright-yellow crystals; 1.47 g (38%); mp 135136 °C; '"H NMR (CDCl) §15.77 (1H, d, J = 5.7

Hz, OH), 8.59 (1H, d, /= 5.7 Hz, H-1), 8.04 (1H, d, J = 2.3 Hz, H-2"), 7.56 (1H, dd, J = 8.9 Hz,

J=2.3 Hz, H-6"), 6.92 (1H, d, /= 8.9 Hz, H-5"), 6.36 (2H, s, H-2",6"), 3.96 (3H, s, OCH3), 3.88
(3H, s, OCH3), 3.76 (6H, s, 2 OCH3); °C NMR (CDCL): 6 183.7, 181.6, 154.9, 153.8, 139.0,
138.0, 135.1, 130.5, 127.5, 127.2, 115.9, 112.6, 107.6, 61.1, 56.8, 56.3 (pure enol form). Anal.

Calcd. for Ci9H;9NOg: C, 58.61; H, 4.92; N 3.60. Found: C, 58.79; H, 4.80; N 3.76.
3-(2,3-dDihydro-1,4-benzodioxin-6-yl)-3-oxo-2-(3,4,5-trimethoxyphenyl) propanal (16l).
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? OCH
0 3
E
o \O OCH3OCH 3
BF;-Et,0 (0.38 mL, 2.96 mmol) was added dropwise via a syringe to a suspension of
corresponding epoxide (1.0 g, 2.69 mmol) in CH,Cl, (15 mL) at 0 °C under Ar. The mixture was
stirred for 3 h at 20 °C followed by the addition of 5% NaHCOs, then extracted with CHCl; (2 x
15 mL). The combined extracts were washed with water (2 x 15 mL) and evaporated. The
product was isolated by column chromatography (EtOAc/petroleum ether, 1:4, R¢= 0.6) to
propanal as the enol form with small amount of the aldehyde. White solid, 0.36 g (35%). Major
isomer (enol): "H NMR (CDCly) §15.98 (1H, d, J= 5.6 Hz, OH), 8.54 (1H, d, J = 5.6 Hz, H-1),
7.08 (1H, dd, /= 8.4 Hz, J= 2.1 Hz, H-7"), 6.90 (1H, d, J = 2.1 Hz, H-5"), 6.69 (1H, d, J=8.4
Hz, H-8"), 6.33 (2H, s, H-2",6"), 4.23 (4H, m, H-2',3"), 3.86 (3H, s, 2 OCHs), 3.75 (6H, s, OCH3).
Anal. Calcd. for Cy0H»007: C, 64.51; H, 5.41. Found: C, 64.34; H, 5.29. Minor isomer
(aldehyde): 9.92 (s, CHO).
2-(8-Methoxy-3-oxo-3,4-dihydro-2H- 1,4-benzoxazin-6-yl)-3-(4-methoxyphenyl)-3-

H
Q N:T,o
I® [(O 0
H4CO %

OCHj

oxopropanal (16n).

1.5 g (35%). The product was used in the next stage without additional purification.
Analytical Data for 1,2-Diarylethanones (22).
2-(4-Methoxyphenyl)-1-(3,4,5-trimethoxyphenyl)ethanone (220).

o OCH,
H,CO
OCHj,
Colorless crystals; 1.35g (75 %); mp 79-80 °C (lit.” 81-82 °C); '"H NMR (CDCl;) 67.26 (2H, s,
H-2'6'), 7.19 (2H, d, J = 8.5 Hz, H-2",6"), 6.87 (2H, d, J = 8.5 Hz, H-3",5"), 4.19 (2H, s, CH,),
3.90 (3H, s, OCH3), 3.89 (6H, s, 2 OCH3), 3.79 (3H, s, OCH;); EIMS m/z 316 [M'] (100), 317

(19), 318 (3). Anal. Calcd. for C13H,00s: C, 68.34; H, 6.37. Found: C, 68.39; H, 6.41.
1-(4-Methoxyphenyl)-2-(3,4, 5-trimethoxyphenyl)ethanone (22p).
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OCH,
o O OCH,
O OCH,
H,CO
Yellowish solid; 1.43 g (73%); mp 80-82 °C (lit.* 80-85 °C); '"H NMR (CDCls) §8.00 (2H, d,
J=8.5 Hz, H-2',6') 6.94 (2H, d, J = 8.5 Hz, H-3',5"), 6.48 (2H, s, H-2",6"), 4.17 (2H, s, CH,), 3.87
(3H, s, OCHs), 3.83 (6H, s, 2 OCH3), 3.82 (3H, s, OCHs); EIMS m/z 316 [M'] (100), 317 (20),

318 (3). Anal. Calcd. for Ci13H,0Os: C, 68.34; H, 6.37. Found: C, 68.38; H, 6.42.
1-(3-Bromo-4,5-dimethoxyphenyl)-2-(4-methoxyphenyl)ethanone (22q).

o OCHj
H,CO
H,CO ‘

Br
Yellowish solid; 1.52 g (75%); mp 72—73 °C; '"H NMR (CDCl;) 67.81 (1H, d, J = 1.8 Hz, H-2"),
7.50 (1H, d, J= 1.8 Hz, H-6"), 7.17 (2H, d, J = 8.5 Hz, H-2",6"), 6.87 (2H, d, /= 8.5 Hz, H-
3",5"), 4.16 (2H, s, CH»), 3.91 (3H, s, OCH3), 3.89 (3H, s, OCH3), 3.79 (3H, s, OCHs3); EIMS
m/z 364 [M'] (100), 366 [M+1]" (97), 365 (18), 367 (18), 366 (1.6), 368 (1.5). Anal. Calcd. for
Ci7H17BrO4: C, 55.91; H, 4.69; Br, 21.88; O, 17.52. Found: C, 55.97; H, 4.60.
1-(7-Methoxybenzo[d][1,3]dioxol-5-yl)-2-(4-methoxyphenyl)ethanone (22r).

o OCHj
H,CO l

o)
0

Yellowish crystals; 1.48 g (89%); mp 105-106 °C; '"H NMR (CDCL) §7.30 (1H, s, H-4"), 7.18
(1H, s, H-6"), 7.17 (2H, d, J = 8.5 Hz, H-2",6"), 6.86 (2H, d, J = 8.5 Hz, H-3",5"), 6.04 (2H, s,
OCH,0), 4.13 (2H, s, CH,), 3.92 (3H, s, OCH3), 3.78 (3H, s, OCH3); EIMS m/z 300 [M'] (100),
301 (18), 302 (3). Anal. Calcd. for C17H;60s: C, 67.99; H, 5.37. Found: C, 67.91; H, 5.35..
1-(8-Methoxy-2,3-dihydrobenzo[b] [ 1,4]dioxin-6-yl)-2-(4-methoxyphenyl)ethanone (22s).

o OCHj
[o
0 ‘
OCHj
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Yellowish solid; 1.44 g (62%); mp 109-110 °C; '"H NMR (CDCls) § 7.24 (1H, s, H-5"), 7.20 (1H,
s, H-7"), 7.18 (2H, d, J = 8.5 Hz, H-2",6"), 6.86 (2H, d, J=7.93 Hz, H-3",5"), 4.36 (2H, m, H-2"),
4.28 (2H, m, H-3"), 4.13 (2H, s, CH), 3.90 (3H, s, OCH3), 3.78 (3H, s, OCHs); EIMS m/z 314
[M'] (100), 315 [M+1)" (20). Anal. Calcd. for C;sH;30s: C, 68.78; H, 5.77; O, 25.45; Found: C,
68.83; H, 5.81.
2-(7-Methoxybenzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)ethanone (22t).
OCH;,

o 0

Ly

C O
H,CO

Colorless solid; 1.72 g (86%); mp 102—104 °C; '"H NMR (CDCl) 67.98 (2H, d, J=8.5 Hz, H-
2'.6"); 6.93 (2H, d, J = 8.5 Hz, H-3',5"), 6.45 (1H, s, H-4"), 6.43 (1H, s, H-6"), 5.93 (2H, s,
OCH,0), 4.12 (2H, s, CH,), 3.87 (3H, s, OCH3), 3.86 (3H, s, OCH3); EIMS m/z 300 [M'] (100),
301 (18), 302 (2.6). Anal. Calcd. for C;7H;60s: C, 67.99; H, 5.37. Found: C, 68.05; H, 5.43.
2-(3,5-Dimethoxyphenyl)- I-(4-methoxyphenyl)ethanone (22u).

OCH,
g
O OCH,
H,CO

Yellowish solid; 1.59 g (71%); mp 71-72 °C; 'H NMR (CDCL) §7.99 (2H, d, J = 8.9 Hz, H-
26", 6.92 (2H, d, J=8.9 Hz, H-3',5"), 6.42 (2H, d, /= 2.3 Hz, H-2",6"), 6.34 (1H, t,J = 2.3 Hz,
H-4"), 4.15 (2H, s, H-2), 3.85 (3H, s, OCH3), 3.76 (6H, s, 2 OCH3); EIMS m/z 286 [M']. Anal.
Calcd. for C7H304: C, 71.31; H, 6.34. Found: C, 70.99; H, 6.56.

Analytical Data for Purchased Isoxazoles (3r and 3s).

5-(2-Hydroxy-4-methoxyphenyl)-4-(4-methoxyphenyl)isoxazole (3r).

H,CO

OCHj

Purchased from Chemical Block Ltd. White crystals; mp 131 °C (lit.” mp 130 °C); '"H NMR
(DMSO-ds) 610.03 (1H, s, OH), 8.93 (1H, s, H-3), 7.29 (2H, d, J= 8.8 Hz, H-2',6"), 7.19 (1H, d,
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J=9.2 Hz, H-6"), 6.90 (2H, d, J = 8.8 Hz, H-3",5"), 6.52 (2H, m, H-3",5"), 3.76 (3H, s, OCH3),
3.73 (3H, s, OCH;); °C NMR (DMSO-ds) § 162.0 (C-5), 161.9 (C-4"), 158.5 (C-4"), 157.0 (C-
2"), 150.6 (C-3), 131.6 (C-6"), 128.0 (2C, C-2', 6"), 122.4 (C-1"), 116.3 (C-4), 114.1 (2C, C-3/,
5", 107.7 (C-1"), 105.5 (C-5"),-101.6 (C-3"), 55.2 (OCH3), 55.1 (OCH3); EIMS m/z 297 [M]"
(33), 298 (6), 255 (9), 254 (11), 152 (11), 151 (100). Anal. Calcd for C;7H;5NO4: C 68.68; H
5.09; N 4.71. Found: C 68.79; H 5.11; N 4.61.
5-(2,4-Dihydroxyphenyl)-4-(3,4-dimethoxyphenyl)isoxazole (3s).

Purchased from Chemical Block Ltd. White crystals; mp 204205 °C (lit.” mp 205-207 °C); 'H
NMR (DMSO-dg) 69.83 (1H, s, OH), 9.79 (1H, s, OH), 8.96 (1H, s, H-3), 7.08 (1H, d, J= 8.4
Hz, H-6"), 6.96-6.90 (3H, m, H-2',5",6"), 6.43 (1H, d, J=2.3 Hz, H-3"), 6.34 (1H, dd, J = 8.4 Hz,
J=2.3 Hz, H-5"), 3.73 (3H, s, OCH3), 3.60 (3H, s, OCH;); >C NMR (DMSO-ds) & 162.5 (C-5),
160.5 (C-4"), 157.0 (C-2"), 150.5 (C-3), 148.6 (C-4"), 148.0 (C-3"), 131.7 (C-6"), 122.7 (C-1"),
119.1 (C-6"), 116.2 (C-4), 111.9 (C-5"), 110.6 (C-2"), 107.2 (C-5"), 106.1 (C-1"), 102.8 (C-3"),
55.5 (OCH3), 55.2 (OCH3); EIMS m/z 313[M]" (21), 177 (59), 162 (43), 137 (100). Anal. Calcd
for C17H5NOs: C 65.17; H 4.83; N 4.47. Found: C 65.34; H 4.90; N 4.27.
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