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1. Synthesis

1.1 Synthesis of intermediate 3

To a solution of methyl (£)-4-bromobut-2-enoate (0.895 g, 5.00 mmol) in NMP (15 mL)
triethyl phosphite (0.95 mL, 5.5 mmol) was added, and then the mixture was heated for
8 h at 130 1. The residueing mixture was poured into 50 ml crushed ice, extracted with
dichloromethane (3 x 50 ml). The combined organic layers were washed with saturated
aqueous sodium bicarbonate and brine, and then dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure to produce the crude oil and purified
by silica gel flash chromatography (dichloromethane/methanol 9:1) as a colorless oil,
yield 83%. Methyl (E)-4-(diethoxyphosphoryl)but-2-enoate (3a): 'H-NMR (400 MHz,

CDCL3), 31 6.89 (1H, m), 5.97 (1H, ddd, J= 15.5, 5.0, 1.3 Hz), 4.13 (4H, q, J = 6.9 Hz),



3.74 3H, s), 2.78 (1H, d, J= 7.8 Hz), 2.73 (1H, d, /= 7.8 Hz).

1.2 Synthesis of intermediate 6

To a solution of 3,4-dihydroxybenzaldehyde 4 (1.5 g, 5.0 mmol) in DMF (20 mL),
K>COs (1.38 g, 10.0 mmol) and 1, 2-dibromoethane 5 (1.38 g, 10.0 mmol) were
dropwise added. The reaction mixture was allowed to heat at 90 °C for 15 h. The
mixture was poured onto crushed ice and extracted with ethyl acetate (3 x 60 mL). The
combined organic layers were washed with saturated aqueous sodium bicarbonate and
brine, and then dried over anhydrous sodium sulfate. After removing the solvent under
reduced pressure, and the crude product was purified by silica sel flash chromatography
(dichloromethane/methanol 2-3%) as a yellow solid, yield 68%. Benzo[d][1,3]dioxole-
5-carbaldehyde (6): 'TH-NMR (400 MHz, CDCls), o1 9.81 (1H, s), 7.41 (1H, dd, J= 8.0,
1.5Hz), 7.33 (1H, d, J= 1.5 Hz), 6.92 (1H, d, J= 8.0 Hz), 6.07 (2H, s); *C-NMR (100
MHz, CDCl), oc 190.2, 153.1, 148.7, 131.9, 128.6, 108.3, 106.9, 102.1.

1.3 Synthesis of intermediate 7

To a solution of intermediate 6 (0.75 g, 5.0 mmol) in THF (15 mL), and LiOH (143.7
mg, 6.0 mmol) was added. The reaction mixture was allowed to reflux for 4 h. After
removing the solvent under reduced pressure, the mixture was extracted with
dichloromethane (3 x 30 mL). The combined organic layers were washed with saturated
aqueous sodium bicarbonate and brine, and then dried over anhydrous sodium sulfate.
After removing the solvent under reduced pressure, and purified by silica sel flash
chromatography (dichloromethane/methanol 2.5%) as a light yellow solid, yield 90%.

Methyl (2E 4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoate (7): 'H-NMR (400



MHz, CDCl3), ou 7.42 (1H, dd, J=15.1, 15.2 Hz), 6.99 (1H, d, /= 1.3 Hz), 6.91 (1H,
dd, J=8.1, 1.3 Hz), 6.80 (1H, d, J=15.4 Hz), 6.78 (1H, d, J = 8.1 Hz), 6.70 (1H, dd,
J=15.4,152 Hz), 5.98 (2H,s), 5.94 (1H, d, J= 15.1 Hz), 3.76 (3H, s); 3C-NMR (100
MHz, CDCl3), dc 167.6, 148.6, 148.3, 144.9, 140.2, 130.5, 130.5, 124.5, 122.9, 119.9,
108.5, 105.8, 101.3, 51.4.

1.4 Synthesis of intermediate 8

The intermediate 7 1.0 g was solved in 1IN NaOH (50% methanol, 20 mL), and the
reaction mixture was stirred over night at Room temperature. After removing the most
methanol, the aqueous phase was acidified by 1N HCI to pH = 3, and the resulting
precipitate was collected by filtration to give the intermediate 8 as a yellow solid, yield
94%. (2E 4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoic acid (8): 'H-NMR (400
MHz, DMSO-ds), ou 12.19 (1H, s), 7.30 (1H, ddd, /= 15.1, 14.5, 6.7 Hz), 7.23 (1H, d,
J=1.3Hz),7.00 (1H, dd, J= 8.0, 1.3 Hz), 6.98 (1H, d, J=2.84 Hz), 6.96 (1H, s), 6.92
(1H, d, J = 8.0 Hz), 6.05 (2H, s), 5.92 (1H, d, J = 15.2 Hz), 1.35 (2H, t, J = 7.1 Hz);
BBC-NMR (100 MHz, DMSO-ds), dc 168.1, 148.5, 148.4, 145.1, 140.2, 130.9, 125.3,
123.5, 121.5, 108.9, 106.2, 101.8.

1.5 Synthesis of intermediate 9

To a solution of intermediate 8 (0.5 g, 1.3 mmol), tert-Butyl 1-piperazinecarboxylate
(0.24 g, 1.3 mmol) and DIEA (0.33 g, 2.6 mmol) in DMF (8 mL), HATU (0.49 g, 1.3
mmol) was added. The mixture was stirred over night at r.t. and the resulting mixture
was diluted with water (50 mL) and extracted with dichloromethane (3 x 50 mL). The

combined organic layers were washed with saturated aqueous sodium bicarbonate and



brine, and then dried over anhydrous sodium sulfate. After removing the solvent under
reduced pressure, and purified by silica sel flash chromatography
(dichloromethane/methanol 5-8%) as a light yellow solid. Tert-butyl 4-((2E,4E)-5-
(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)piperazine-1-carboxylate (9): 'H-NMR
(600 MHz, DMSO-ds), ou 7.26 (1H, d, J = 14.4, 14.8 Hz), 7.18 (1H, d, J = 1.3 Hz),
6.99 (1H, dd, J=8.1, 1.6 Hz), 6.93 (1H, d, J= 14.5, 15.0 Hz), 6.92 (1H, d, /= 8.1 Hz),
6.91 (1H, d, J=14.5, 15.0 Hz), 6.66 (1H, d, /= 15.0 Hz), 6.05 (2H, s), 3.54 (4H, brs),
3.33 (4H, brs), 1.41 (9H, s); *C-NMR (150 MHz, DMSO-ds), c 165.0, 154.2, 148 4,
148.3, 142.8, 138.7, 131.2, 125.9, 123.1, 120.6, 109.0, 105.9, 101.7, 79.6, 45.2, 44.0,
43.4,41.7,28.5;

1.6 Synthesis of intermediate 10

To a solution of intermediate 9 (0.5 g, 1.3 mmol) in CH>Cl> (10 mL), TEA (10 mL) was
added. The mixture was stirred for 3 h at r.t. and the solvent was removed under reduced
pressure. Water (50 mL) was added and acidified by 1N NaOH to pH = 10, extracted
with dichloromethane (3 x 50 mL). The combined organic layers were washed with
saturated aqueous sodium bicarbonate and brine, and then dried over anhydrous sodium
sulfate. After removing the solvent under reduced pressure, and purified by silica sel
flash chromatography (dichloromethane/methanol 10-15%) as a white solid. (2E,4F)-
5-(benzo[d][1,3]dioxol-5-yl)-1-(piperazin-1-yl)penta-2,4-dien-1-one (10): 'H-NMR
(600 MHz, DMSO-ds), on 7.22 (1H, d, J = 14.4, 14.8 Hz), 7.17 (1H, d, J = 1.3 Hz),
6.99 (1H, dd, J=8.1, 1.6 Hz), 6.93 (1H, d, J= 14.5, 15.0 Hz), 6.92 (1H, d, /= 8.1 Hz),

6.91 (1H, d, J= 14.5, 15.0 Hz), 6.66 (1H, d, J= 15.0 Hz), 6.05 (2H, s), 3.47 (4H, brs),



2.66 (4H, brs); *C-NMR (150 MHz, DMSO-ds), oc 164.4, 147.9, 147.7, 141.8, 137.8,

130.8, 125.6, 122.5, 120.5, 108.5, 105.4, 101.3, 46.5, 46.2, 45.5, 42.7.

4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(p-tolyl)piperazine-
1-carboxamide (11a): Light yellow solid, yield 75%, purity, 97%; 'H-NMR (600 MHz,
DMSO-ds), ou 8.49 (1H, s), 7.34 (2H, d, J = 8.3 Hz), 7.27 (1H, dd, J = 14.4, 14.5 Hz),
7.18 (1H, d, J= 1.7 Hz), 7.04 (2H, d, J = 8.3 Hz), 6.99 (1H, dd, J = 7.8, 1.7 Hz), 6.97
(1H, dd, J = 14.7, 15.0 Hz), 6.92 (1H, d, J = 7.8 Hz), 6.91 (1H, d, J = 15.0 Hz), 6.71
(1H, d, J = 14.7 Hz), 6.05 (2H, s), 3.60 (4H, br s), 3.47 (4H, br s), 2.22 (3H, s); 1*C-
NMR (150 MHz, DMSO-ds), oc 165.1, 155.4, 148.4, 148.3, 142.8, 138.7, 138.2, 131.2,
131.1, 129.2, 129.2, 125.9, 123.1, 120.7, 120.3, 120.3, 109.0, 105.9, 101.7, 45.4, 44 4,
44.0, 41.8, 20.8; HRMS (ESI) * calculated for C24H25N304, [M+H] *: m/z 420.2248,
found 420.2253.

4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(2,4-
dimethylphenyl)piperazine-1-carboxamide (11b): Light yellow solid, yield 78%,
purity, 99%; "H-NMR (600 MHz, DMSO-ds), du 8.05 (1H, s), 7.29-7.25 (1H, m), 7.18
(1H, s), 7.04-7.03 (1H, m), 6.99-6.94 (3H, m), 6.92-6.89(3H, m), 6.68 (1H, d, J=14.5
Hz), 6.04 (2H, s), 3.59 (4H, s), 3.45 (4H, s) 2.23 (3H, s) 2.10 (3H, s); '*C-NMR (600
MHz, DMSO-ds), oc 164.8, 155.8, 148.2, 148.0, 142.5, 138.4, 135.3, 133.9, 133.4,
130.9, 130.8, 126.5, 126.4, 125.7, 122.8, 120.5, 108.7, 105.7, 101.5, 45.1, 44.3, 43.9,

41.6, 20.6, 18.1; HRMS (ESI) " calculated for C2sH27N304, [M+H]": m/z 434.2074,



found 434.2072.

4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
methoxyphenyl)piperazine-1-carboxamide (11c): Light yellow solid, yield 83%, purity,
97%; 'H-NMR (600 MHz, DMSO-ds), éu 8.44 (1H, s), 7.34 (2H, d, J = 8.0 Hz), 7.29-
7.25 (1H, m), 7.18 (1H, s), 6.99-6.97 (2H, m), 6.93-6.90 (2H, m), 6.82 (2H, d, /= 8.0
Hz), 6.72 (1H, d, J = 14.5 Hz), 6.05 (2H, s), 3.70 (3H, s), 3.59 (4H, s), 3.46 (4H, s);
BC-NMR (150 MHz, DMSO-ds), dc 164.8, 155.4, 154.7, 148.1, 142.5, 138.4, 133.5,
130.9, 125.7, 122.8, 121.8, 120.4, 113.7, 108.7, 105.7, 101.5, 55.3, 45.1, 44.2, 43.7,
41.6; HRMS (ESI) * calculated for C24HasN3Os, [M+H] *: m/z 436.1867, found
436.1862.

4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3-
methoxyphenyl)piperazine-1-carboxamide (11d): Light yellow solid, yield 71%,
purity, 97%; "H-NMR (600 MHz, DMSO-ds), du 8.57 (1H, s), 7.28-7.24 (1H, m), 7.17
(1H, s), 7.15-7.10 (2H, m), 7.05-7.03 (1H, m), 6.99-6.94 (2H, m), 6.92-6.89(2H, m),
6.72 (1H, d, J = 14.5 Hz), 6.52-6.50 (1H, m), 6.04 (2H, s), 3.69 (3H, s) 3.59 (4H, s),
3.47 (4H, s); BC-NMR (150 MHz, DMSO-ds), éc 164.8, 159.6, 154.9, 148.2, 148.0,
142.6, 141.8, 138.4, 130.9, 129.2, 125.7, 122.8, 120.4, 111.9, 108.7, 107.5, 105.7,
105.4.1, 101.5, 55.0, 45.1, 44.2, 43.8, 41.6; HRMS (ESI) " calculated for C24H25N30s,
[M+H] *: m/z 436.1867, found 436.1862.

4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
isopropylphenyl)piperazine-1-carboxamide (1le): Light yellow solid, yield 77%,

purity, 98%; "H-NMR (600 MHz, DMSO-ds), ou 8.51 (1H, s), 7.34 (2H, d, J = 8.0 Hz),



7.29-7.25 (1H, m), 7.18 (1H, s), 7.08 (2H, d, J = 8.0 Hz), 6.97 (2H, m), 6.92-6.90 (2H,
m), 6.68 (1H, d, J = 14.6 Hz), 6.04 (2H s), 3.59 (4H, s), 3.40 (4H, s) 1.16 (6H, d, J =
7.5 Hz); 3C-NMR (150 MHz, DMSO-ds), 5c 164.8, 155.3, 148.2, 148.0, 142.6, 142.1,
138.4, 138.2, 131.0, 126.2, 125.7, 122.8, 120.4, 120.1, 108.7, 105.7, 101.5, 45.1, 44.2,
43.8,41.6,32.9,24.2; HRMS (ESI) * calculated for C26H20N304, [M+H]": m/z 448.2231,
found 448.2224.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
chlorophenyl)piperazine-1-carboxamide (11f): Light yellow solid, yield 78%, purity,
99%; 'H-NMR (600 MHz, DMSO-ds), Ju 8.74 (1H, s), 7.51 (2H, d, J = 8.9 Hz), 7.29
(1H,d,J=8.9 Hz), 7.27 (1H, d, J= 14.5 Hz), 7.18 (1H, d, J= 1.5 Hz), 6.99 (1H, dd, J
=8.0, 1.5 Hz), 6.97 (1H, dd, J = 14.7, 15.0 Hz), 6.92 (1H, d, /= 8.0 Hz), 6.91 (1H, d,
J=15.0Hz), 6.71 (1H, d, J= 14.5 Hz), 6.05 (2H, 5), 3.60 (4H, brs), 3.49 (4H, brs); '*C-
NMR (150 MHz, DMSO-ds), oc 165.1, 155.1, 148.4, 148.3, 142.8, 139.9, 138.7, 131.2,
128.6, 128.6, 125.9, 125.8, 123.1, 121.4, 121.4, 120.6, 109.0, 105.9, 101.7, 45.3, 44 .4,
44.1, 41.8; HRMS (ESI) * calculated for C26H20N304, [M+H] *: m/z 440.3407, found
448.3412.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(2-

chlorophenyl)piperazine-1-carboxamide (11g): Light yellow solid, yield 68%, purity,
99%; "H-NMR(600 MHz, DMSO-ds), u 8.29 (1H, dd, J = 15.1, 15.2 Hz), 7.49 (1H,
dd, J= 8.0, 1.5 Hz), 7.45 (1H, dd, J= 8.0, 1.5 Hz), 7.31 - 7.25 (2H, m), 7.18 (1H, d, J
=1.5Hz), 7.15 (1H, td, /= 7.8, 1.5 Hz), 6.99 (1H, dd, /= 8.0, 1.5 Hz), 6.96 (1H, dd, J

=15.6, 15.4 Hz), 6.93 (1H, 5), 6.91 (1H, t, J= 7.4 Hz), 6.71 (1H, d, J = 14.5 Hz), 6.05



(2H, s), 3.62 (4H, m), 3.50 (4H, m); *C-NMR (150 MHz, DMSO-ds), dc 165.1, 155.4,
148.4,148.3, 142.8,138.7,137.0, 131.2, 129.7, 128.7,127.7,127.5, 126.2, 125.9, 123.1,
120.7, 109.0, 106.0, 101.7, 45.3, 44.5, 44.1, 41.8; HRMS (ESI) * calculated for
C23H22CIN3O4, [M+H] : m/z 440.3407, found 440.3412.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3,4-
dichlorophenyl)piperazine-1-carboxamide (11h): Light yellow solid, yield 86%,
purity, 97%; '"H-NMR (600 MHz, DMSO-ds), ou 8.89 (1H, s), 7.85 (1H, d, J=2.0 Hz),
7.49 - 7.45 (2H, m), 7.28 (1H, d, J = 14.5 Hz), 7.18 (1H, s), 6.99 (1H, dd, /= 8.0, 1.5
Hz), 6.97 (1H, dd, J = 14.7, 15.0 Hz), 6.93 (1H, d, J= 8.0 Hz), 6.91 (1H, d, J=15.0
Hz), 6.71 (1H, d, J = 15.0 Hz), 6.05 (2H, s), 3.62 (4H, br s), 3.50 (4H, br s); '*C-NMR
(150 MHz, DMSO-dp), oc 165.1, 156.6, 155.4,154.9, 148.4, 148.3, 142.8, 138.7, 131.2,
127.9,127.8,126.6,125.9, 125.5,125.4,124.4, 124.4,123.1, 120.7, 116.0, 115.8, 109.0,
105.9, 101.7, 45.3, 44.5, 44.1, 41.8; HRMS (ESI) * calculated for C23H2iCI2N304,
[M+H] *: m/z 475.3469, found 475.3473.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3,5-

dichlorophenyl)piperazine-1-carboxamide (11i): Light yellow solid, yield 71%, purity,
98%; 'H-NMR (600 MHz, DMSO-ds), 6u 8.94 (1H, s), 7.61 (2H, d, J= 1.8 Hz), 7.28
(1H,dd,J=14.5, 14.6 Hz), 7.18 (1H, d,J=1.8 Hz), 7.12 (1H, d, J= 1.5 Hz), 6.99 (1H,
dd, J= 8.0, 1.5 Hz), 6.97 (1H, dd, J = 14.7, 15.0 Hz), 6.93 (1H, d, J = 8.0 Hz), 6.91
(1H, d,J=15.0 Hz), 6.71 (1H, d, /= 15.0 Hz), 6.05 (2H, s), 3.62 (4H, br s), 3.50 (4H,
br s); *C-NMR (150 MHz, DMSO-d), dc 165.1, 154.6, 148.4, 148.3, 143.5, 142.8,

138.7,134.1, 134.1,131.2,125.9, 123.1, 121.1, 120.6, 117.6, 117.6, 109.0, 105.9, 101.7,



45.2, 444, 44.0, 41.7; HRMS (ESI) " calculated for C23H21CloN3Os, [M+H] *: m/z
475.3469, found 475.3473.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
bromophenyl)piperazine-1-carboxamide (11j): Light yellow solid, yield 80%, purity,
98%; 'H-NMR (600 MHz, DMSO-dg), ou 8.73 (1H, s), 7.46-7.45 (2H, m), 7.43-7.39
(2H, m), 7.29-7.25 (1H, m), 6.18-6.17 (1H, m), 6.99-6.94 (2H, m), 6.93-6.90 (2H, m),
6.68 (1H, d, J = 14.5 Hz), 6.04 (2H, s), 3.60 (4H, s), 3.48 (4H, s); *C-NMR (150 MHz,
DMSO-ds), oc 164.8, 154.8, 142.6, 140.1, 138.5, 131.7, 131.3, 130.9, 125.7, 122.8,
121.6, 120.4, 113.5, 108.7, 105.7, 101.5, 45.1, 44.2, 43.8, 41.5; HRMS (ESI) *
calculated for C23H22BrN3O4, [M+H] *: m/z 484.0866, found 484.0863.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
fluorophenyl)piperazine-1-carboxamide (11k): Light yellow solid, yield 74%, purity,
97%; "H-NMR(600 MHz, DMSO-ds), ou 7.45 (1H, dd, J = 14.5, 14.6 Hz), 7.31 (1H,
dt, /=113, 2.2 Hz), 7.22 (1H, dd, J = 14.4, 14.4 Hz), 7.05 (1H, dd, J = 8.0, 1.3 Hz),
6.99 (1H, d, J= 1.3 Hz), 6.90 (1H, dd, /= 8.2, 1.5 Hz), 6.79 (1H, d, J= 15.5 Hz), 6.78
(1H, d, J=8.2 Hz), 6.76 - 6.71 (3H, m), 6.38 (1H, d, /= 14.6 Hz), 5.97 (2H, s), 3.73
(4H, m), 3.56 (4H, m); 3 C-NMR (600 MHz, DMSO-ds), c 165.9, 163.8, 162.3, 154.5,
148.4,148.3, 144.0, 140.5, 140.4, 139.6, 130.6, 129.9, 129.9, 124.8, 122.8, 118.4, 115.1,
115.1, 110.0, 109.9, 108.5, 107.4, 107.2, 105.7, 101.3, 45.4, 44.2, 43.4, 41.3; HRMS
(ESI) " calculated for C23H22FN3O4, [M+H] *: m/z 424.1978, found 424.1983.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3-

Sfluorophenyl)piperazine-1-carboxamide (111): Light yellow solid, yield 78%, purity,



99%; "H-NMR (600 MHz, DMSO-ds), ou 7.43 (1H, dd, J = 14.5, 15.0 Hz), 7.33 - 7.31
(2H, m), 6.99 - 6.96 (3H, m), 6.89 (1H, d, J = 8.0 Hz), 6.97 - 6.70 (4H, m), 6.37 (1H,
d, J = 14.6 Hz), 5.97 (2H, s), 4.19 (2H, m), 3.71 (4H, brs), 3.56 (4H, brs); *C-NMR
(150 MHz, DMSO-dp), oc 165.9, 159.8, 158.3, 155.2, 155.2, 155.1, 148.4, 148.2, 144.1,
139.7, 139.6, 134.7, 134.72, 130.6, 124.7, 124.7, 122.8, 122.4, 122.4, 122.3, 122.3,
122.3, 118.4, 115.6, 115.6, 115.5, 115.4, 115.4, 108.5, 105.7, 101.4, 45.4, 44.1, 43 .4,
41.4; HRMS (ESI) * calculated for C23sH2FN3O4, [M+H] *: m/z 424.1978, found
424.1983.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(2-
fluorophenyl)piperazine-1-carboxamide (11m): Light yellow solid, yield 88%, purity,
99%; "H-NMR (600 MHz, DMSO-dé), éu 8.39 (1H, s), 7.44 (1H, m), 7.27 (1H, dd, J =
14.6, 15.0 Hz), 7.18 (2H, m), 7.11 (2H, m), 6.99 (1H, dd, /= 8.0, 1.5 Hz), 6.97 (1H, dd,
J=14.7,15.0 Hz), 6.93 (1H, d, J=8.0 Hz), 6.91 (1H, d, J=15.0 Hz), 6.71 (1H, d, J =
15.0 Hz), 6.05 (2H, s), 3.61 (4H, br s), 3.48 (4H, br s); *C-NMR (150 MHz, DMSO-
ds), 0c 165.1,156.7,155.4,154.8, 148.4,148.3, 142.8,138.7, 131.2,127.9, 127.9, 126.6,
126.6,125.9, 125.5,125.5, 124.5,124.4,123.1, 120.7, 116.0, 115.8, 109.0, 105.9, 101.7,
453, 44.6, 44.1, 41.8; HRMS (ESI) * calculated for C23H22FN304, [M+H] *: m/z
424.1978, found 424.1983.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(2,4-

difluorophenyl)piperazine-1-carboxamide (11n): Light yellow solid, yield 74%, purity,
96%; "H-NMR (600 MHz, DMSO-ds), du 7.96 (1H, m), 7.47 (1H, dd, J = 14.5, 14.6
Hz), 6.99 (1H, d, /= 1.5 Hz), 6.91 (1H, dd, J = 8.0, 1.5 Hz), 6.87 — 6.72 (5H, m), 6.47
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(1H,d,J=2.8 Hz), 6.38 (1H, d, J = 14.6 Hz), 5.98 (2H, s), 3.76 (4H, m), 3.58 (4H, m);
BC-NMR (150 MHz, DMSO-ds), dc 165.8, 159.0, 158.9, 157.4, 157.3, 154.3, 153.6,
153.5,152.0, 151.9, 148.4, 148.3, 144.0, 139.6, 130.7, 124.8, 123.3,123.3, 123.3, 123.2,
123.1,123.1,123.1, 123.1, 122.8, 118.5, 111.3, 111.3, 111.2, 111.1, 108.5, 105.7, 103.6,
103.4, 103.4, 103.2, 101.3, 45.2, 44.1, 43.4, 41.3; HRMS (ESI) * calculated for
C23H21F2N304, [M+H] *: m/z 442.1839, found 442.1841.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
(trifluoromethyl)phenyl)piperazine-1-carboxamide (110): Light yellow solid, yield
72%, purity, 97%; 'H-NMR (600 MHz, DMSO-ds), u 9.0 (1H, s), 7.70 (2H, d, J = 8.0
Hz), 7.58 (2H, s), 7.31-7.27 (1H, m), 7.19 (1H, s), 6.98 (2H, m), 6.93 (2H, m), 6.72
(1H, d, J = 14.5 Hz), 6.06 (2H, s), 3.63 (4H, s), 3.52 (4H, s); '*C-NMR (150 MHz,
DMSO-ds), oc 164.8, 154.7, 148.2, 148.1, 144.5, 142.6, 138.5, 130.8, 125.8, 125.8,
125.6, 123.9, 122.8, 121.9, 121.7, 120.4, 119.1, 108.4, 105.7, 101.5, 45.0, 44.2, 43.9,
41.5; HRMS (ESI) * calculated for C24H2»F3N30s, [M+H] *: m/z 474.1635, found
474.1630.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3-

(trifluoromethyl)phenyl)piperazine-1-carboxamide (11p): Light yellow solid, yield
76%, purity, 97%; "H-NMR (600 MHz, DMSO-ds), u 8.94 (1H, s), 7.92 (1H, s), 7.75
(1H, s), 7.47 (1H, m), 7.30-7.26 (2H, m), 7.18 (1H, s), 6.99-6.96 (2H, m), 6.93-6.90
(2H, m), 6.72 (1H, d, J = 14.5 Hz), 6.04 (2H, s), 3.63 (4H, s), 3.51 (4H, s); *C-NMR
(150 MHz, DMSO-ds), oc 164.8,154.8, 148.2, 148.1, 142.6, 141.5, 138.5, 130.9, 129.7,
129.4,129.2,125.7,125.4,123.6,122.9,122.8,120.4, 118.1, 118.1, 115.6, 115.6, 108.7,
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105.7,101.5,45.0,44.2, 43.8, 41.5; HRMS (ESI) * calculated for C24H2,F3N304, [M+H]
" m/z 474.1635, found 474.1631.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(2,4-
bis(trifluoromethyl)phenyl)piperazine-1-carboxamide (11q): Light yellow solid, yield
83%, purity, 98%; 'H-NMR (600 MHz, DMSO-ds), u 9.28 (1H, s), 8.22 (2H, s), 7.60
(1H, s), 7.31-7.27 (1H, m), 7.19 (1H, s), 7.00-6.90 (4H, m), 6.72 (1H, d, J = 14.5 Hz,),
6.06 (2H, s), 3.65 (4H, s), 3.54 (4H, s); *C-NMR (150 MHz, DMSO-ds), éc 164.8,
154.4,148.2, 148.1, 142.8, 142.6, 138.5, 130.9, 130.7, 130.5, 125.6, 124.5, 122.8, 122.7,
120.4, 118.9, 108.7, 105.7, 101.5, 44.9, 44.1, 43.8, 41.4; HRMS (ESI)" calculated for
CasH21FeN304, [M+H] *: m/z 542.1509, found 542.1503.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(4-
cyanophenyl)piperazine-1-carboxamide (11r): Light yellow solid, yield 88%, purity,
98%; "H-NMR (600 MHz, DMSO-ds), du 9.09 (1H, s), 7.68-7.67 (4H, m), 7.30-7.26
(1H, m), 7.18 (1H, s), 6.99-6.90 (4H, m), 6.70 (1H, d, J = 14.5 Hz), 6.05 (2H, s), 3.62
(4H, s), 3.51 (4H, s); 3C-NMR (150 MHz, DMSO-ds), dc 164.8, 154.4, 148.2, 148.1,
145.3,142.7,138.5,133.1, 130.9, 125.7, 122.9, 120.4, 119.6, 119.2, 108.8, 105.3, 103.3,
101.5, 45.0, 44.3, 43.9, 41.5; HRMS (ESI) * calculated for C24H2oN4Os, [M+H] *: m/z
431.1714, found 431.1710.
4-((2E,4E)-5-(benzold][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(3-
cyanophenyl)piperazine-1-carboxamide (11s): Light yellow solid, yield 81%, purity,
97%; "H-NMR (600 MHz, DMSO-ds), du 8.95 (1H, s), 7.94 (1H, s), 7.75 (1H, s), 7.47
(1H, m), 7.39 (1H, s), 7.30-7.26 (1H, m), 7.18 (1H, s), 6.99-6.95 (2H, m), 6.93-6.90
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(2H, m), 6.72 (1H, d, J = 14.5 Hz), 6.04 (2H, s), 3.63 (4H, s), 3.51 (4H, s); 3*C-NMR
(150 MHz, DMSO-ds), oc 164.8,154.7,148.2, 148.1, 142.6, 141.6, 138.5, 130.9, 130.0,
125.7,125.4, 124.1, 122.8, 122.2, 120.4, 119.2, 111.4, 108.7, 105.7, 101.5, 45.0, 44.2,
43.8, 41.5; HRMS (ESI) * calculated for C24H2N4Os, [M+H] *: m/z 431.1714, found
431.1710.
4-((2E,4E)-5-(benzo[d][1,3]dioxol-5-yl)penta-2,4-dienoyl)-N-(naphthalen-1-

yDpiperazine-1-carboxamide (111): Light yellow solid, yield 77%, purity, 99%; 'H-
NMR (600 MHz, DMSO-ds), ou 8.68 (1H, s), 7.93-7.88 (2H, m), 7.72 (1H, s), 7.49-
7.48 (2H, m), 7.46-7.43 (1H, m), 7.41-7.39 (1H, m), 7.29-7.25 (1H, m), 7.17 (1H, s),
6.98-6.94 (2H, m), 6.92-6.89 (2H, m), 6.72 (1H, d, J=14.5 Hz), 6.03 (2H, s), 3.65 (4H,
s), 3.55 (4H, s); *C-NMR (150 MHz, DMSO-ds), 6c 164.9, 156.3, 148.2, 148.0, 142.6,
138.4,135.6, 133.9,130.9, 129.6, 128.1, 125.9, 125.7,125.7, 125.2,123.8, 123.1, 122.8,
120.5, 108.8, 105.7, 101.5, 45.2, 44.4, 43.9, 41.7, HRMS (ESI) * calculated for

C27H25N304, [M+H] *: m/z 456.1918, found 456.1912.

2. 'H and *C NMR of Compounds

13



—
DN MOOUFAADTN AN I DNONO NI o N o
CONO0O0OHTMOHOIANNOOWOIOSNININN D oo o
M ANDOITOONDVWOITOVOIINNOONO IO~ M < o
NN DDDODOORNANNONNO OO~~~ ~ M mm .
WWWWVWWVWWVWWVWWVIINIDID NI T LT T TTONNNN o 1

;
%

NAME HJJ-2HL-0921013
L EXPNO 1
o 0 PROCNO 1
R _~__0O Date_ 20190924
_/ ﬁ/\/Y ~ Time 9.22
0 o) INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
T] 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 161
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
400.1324710 MHz
14.40 usec
65536
l S 400.1300011 MHz
A e\ WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T B 0.30 Hz
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm & K
* = o 1S < <
o - < led o ©
TH-NMR spectrum of compound 3
o
~ BB O~ oMo 3
~ O~ [~ 0 WM o
S QoS alIIRIIR 3
2 Ypeaganads - BRUKER
o LU LV
NAME YH-0523-2
EXPNO 1
PROCNO 1
Date. 20200529
Time 12.03
INSTRUM spect
O CHO PROBHD 5 mm PABBO BB/
< PULPROG zg30
O 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 299.8 K
D1 00000000 sec
TDO 1
CHANNEL f1
400.1324710 MHz
1H
14.40 usec
5536
400.1300021 MHz
0
I | 0.30 Hz
0
T T T T T T T T T 1.00

TH-NMR spectrum of compound 6

14




AV-400-13C
Sample:YH-0523-2

77.38
77.06

—102.11
76.74

<

T
o CHO
I
O
) T T T T
180 160 140 120 100

60

NAME YH-0523-2
EXPNO 2
PROCNO 1
Date_ 20200529
ime 12.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

D 65536
SOLVENT cpc13

NS 74

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
aQ 1.1010548 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 10000

CHANNEL f1
100.6228293 MHz
13C

9.40 usec

32768
100.6127690 MHz
EM

0
1.00 Hz
0

1.40

13C-NMR spectrum of compound 6

R

VIDENTEOWVANODWMOA HNIYON
N NN O N OSSOSO NOMN IO
NHADONDNAONNNDE=NOOO®DON
T L ONO OO OO MW 100000
S~~~ 000V 011V WWIn WYL

—3.7621

n

By g3

T T T T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

NAME HJJ-2HL-0921014
EXPNO 1
PROCNO 1
Date_ 20190924
Time 9.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT cDpCl13

NS 8

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 161

DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 00000000 sec
TDO 1

CHANNEL f1
400.1324710 MHz
1H

14.40 usec
5536
400.1300085 MHz

0
0.30 Hz
0

1.00

15




TH-NMR spectrum of compound 7

HJJ-2HL-0921014

.27

= ©won o dzw oo
5 385 8538 233 o
e o< o o o ®w o 9
M 3323 S asq 22 o
NAME HJJ-2HL-0921014
EXPNO 2
PROCNO 1
[0} Date_ 20190924
Time 14.23
O NN Vo7 INSTRUM spect
< PROBHD 5 mm PABBO BB/
o PULPROG 29pa30
™ 65536
SOLVENT coels
NS 180
DS 4
s 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 203
bW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228289 Miz
X 13C
9.40 usec
32768
100.6127690 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
13C-NMR spectrum of compound 7
© -
<« NOMNMIN 0O NLWMEWONNN IS) o o
o NNOYWOUITODEDONOCEOWOMT VLW - ~N o
pt NMAHOND™OMMN O D O M o o
J R N A A S0 S 8 > BRUKER
— A R CRCRCRS ™ ~ I
[0} NAME YH-0523-1
EXPNO 1
O NNNon PROCNO 1
4 Date_ 20200529
o Time 9.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT DMSO
NS 8
DS 2
s 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 203
DW 62.400 usec
DE 6.50 usec
TE 299.5 K
D1 00000000 sec
TDO 1
CHANNEL f1
400.1324710
1H
14.40 usec
55
400.1300022 MHz
0
0.30 Hz
L L ,A 9
T T T T T T T T T T T T T 1.00

6 5 4 3 2 1 ppm

TH-NMR spectrum of compound 8




AV-400-13C
Sample:YH-0523-1

o coe s o mse  memn
g 5283 8338 823 sonadoa
e g nee el 3209383
X Sins o wed Sea  oxac&eas
E 3353 8838 324 ggggdag
NAME YH-0523-1
EXPNO 2
PROCNO 1
o Date. 20200529
ime 9.41
O NN NoH INSTRUM spect
4 PROBHD 5 mm PABBO BB/
o PULPROG 29pa30
™ 65536
SOLVEN: DMSO
NS 414
DS 4
s 29761.904 Hz
FIDRES 0.454131 Hz
a0 1.1010548 sec
RG 20
bW 16.800 usec
DE 6.50 usec
TE 299.8 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 10000
CHANNEL f1
100.6228293
13¢
9.40 usec
32768
100.6127690 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
13C-NMR spectrum of compound 8
LN HOADANNDOMNONO IO O D 0o~~~ o =)
NI @D NI DO M O~ N~ O © -~ ~ S
ROV M®DONNDDDM NN O~ T me ooo o S
NN NN A OO OO O) O O O O) © O O O Ow®m Ooo <« o m
NN N N 0101616161616 16 16 6 6 O L ENENEN - - BRUKER
N B \/ \l/ ‘ |
S\ppiatal
NAME YH-0922-7-
EXPNO 1
(o} PROCNO 1
Date. 20200924
N N/\ ime 1.46
4 (_N_o INSTRUM pect
e \‘/ PROBHD 5 mm CPQCI 1H-
PULPROG 2930
(o] 65536
SOLVENT DMSO
NS 16
DS 2
s 12019.230 Hz
FIDRES 0.183399 Hz
aQ 2.7263177 sec
RG 2
DW 41.600 usec
DE 15.00 usec
TE 298.1 K
D 1.00000000 sec
TDO 1
CHANNEL f1
600.2337067 Miz
1H
6.65 usec

' ' ! . , ‘l ML I L |

01~ o -

65536
600.2300023 MHz
EM

0
0.30 Hz
0

1.00

TH-NMR spectrum of compound 9

17




.21

= aa @ cow ao @
5 BRI R 838 38R < wooTa o
2 : 29 3 83%I8 3
@ TEB a8 o weoo aw o > osennn :
3 b R e R s 222 2 2398 %
NAME YH-0922-7-
EXPNO 2
PROCNO 1
Date_ 20200924
Time 2.02
INSTRUM spect
PROBHD 5 mm CPQCI 1H-
PULPROG 29pg30
™ 65536
SOLVEN DMSO
NS 256
DS 4
SWH 36057.691 Hz
FIDRES 0.550197 Hz
aQ 0.9088159 sec
RG 203
DW 13.867 usec
DE 23.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFOL 150.9430456 MHz
NUC1 13C
P1 10.98 usec
ST 32768
SF 150.9279535 MHz
WDW EM
sSB 0
LB 1.00 Hz
cB 0
u BC 1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
13C-NMR spectrum of compound 9
-
MO AMNWOWOAMOWOW >~ A o (N 00 0O CO O 0 o
TOONMOOWETAHAMOMIS AW A~ MO0 O ™~ W 0 o
SESR0SSERIRARRARIRSE DEssssas S
NANNNAANAANOOOO OO ®WWO T OO N NN .
F  C 000880006 ee6s  mmaaaa NN ' BRUKER
NAME YH-0922-8-
EXPNO 1
PROCNO 1
Date_ 20200924
[0} Time 2.07
INSTRUM spect
o A SN N/\ PROBHD 5 mm CPQCI 1H-
< PULPROG 2930
o} k/NH TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.183399 Hz
AQ 2.7263477 sec
RG 32
DW 41.600 usec
DE 15.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
600.2337067 Miz
1H
6.65 usec
6553
1 SF 600.2300023 MHz
L I WDW EM
SSB 0
T T T T T T T T T T T B 0.30 Hz
GB 0
1" 10 9 8 5 4 3 2 1 ppm ce Lod

18




TH-NMR spectrum of compound 10
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TH-NMR spectrum of compound 11a
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TH-NMR spectrum of compound 11n
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TH-NMR spectrum of compound 110
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TH-NMR spectrum of compound 11q
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13C-NMR spectrum of compound 11t
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Spectrum from 20230322 SCP.wiff2 (sample 1) - DL-1, +TOF MS (100 - 1000) from 0.785 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
3665 *434.2072 (1)

3.4e5
3.2¢5
3.0e5
2.8e5
2685
2.4e5
225
2.0e5
1.85

1.6e5

Intensity, cps

1.4e5
1.2e5
1.0e5
8.0e4 ‘435.2118 )
6.0e4

4.0ed4
*453.1818 (2)

2.0e4y]
0000 . L, L
395 400 405 410 415 420 425 430 435 440 445 450 455
Mass/Charge, Da

HRMS spectrum of compound 11b

Spectrum from 20230322 SCP.wiff2 (sample 7) - DL-7, +TOF MS (100 - 1000) from 0.485 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11¢c

Spectrum from 20230322 SCP.wiff2 (sample 9) - DL-9, +TOF MS (100 - 1000) from 0.494 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11d

Spectrum from 20230322 SCP.wiff2 (sample 10) - DL-10, +TOF MS (100 - 1000) from 0.679 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11e
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SCP . wiff2 (sample §) - DL-G, +TOF M3 (100 - 1000) from 0,563 min, noise filtered (noise multiplier = 1.5), Gaussian smoeathed (0.5 points)
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HRMS spectrum of compound 11j
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HRMS spectrum of compound 11k
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HRMS spectrum of compound 11n

Spectrum from 20230322 SCP.wiff2 (sample 8) - DL-8, +TOF MS (100 - 1000) from 0.665 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 110

Spectrum from 20230322 SCP.wiff2 (sample 5) - DL-5, +TOF MS (100 - 1000) from 0.513 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11p
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rom 20230322 SCP.wiff2 (sample 2) - DL-2, +TOF MS (100 - 1000) from 0.517 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11q

rom 20230322 SCP.wiff2 (sample 11) - DL-11, +TOF MS (100 - 1000) from 0.550 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11r

rom 20230322 SCP.wiff2 (sample 3) - DL-3, +TOF MS (100 - 1000) from 0.305 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11s

rom 20230322 SCP.wiff2 (sample 4) - DL-4, +TOF MS (100 - 1000) from 0.392 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (0.5 points)
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HRMS spectrum of compound 11t
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