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1. Percentage yields, melting points, 'H and *C NMR spectra and mass spectra of 2a-u.

1.1 3,5-bis(benzylidene)-4-piperidone (2a)’

Yield: 89%; mp: 177-179 °C (lit 177-178 °C)'; '"H NMR (500 MHz, DMSO-ds) § ppm 4.25 (br s,
4 H) 7.44-7.54 (m, 10 H ) 7.76 (s, 2 H). 3C NMR (125 MHz, DMSO-de) 8 ppm 47.61, 128.67,
129.06, 130.47, 133.73, 134.92, 136.05, 187.70. MS (FD) m/z found: 275.1319, calculated m/z:
275.1310.

1.2 3,5-bis(2-methoxybenzylidene)-4-piperidone (2b)

Yield: 68%; mp: 235-236 °C; 'H NMR (500 MHz, DMSO-ds) § ppm 3.87 (s, 6 H) 4.34 (s, 4 H)
7.08 (t, J=7.5 Hz, 2 H) 7.16 (d, J/=8.2 Hz, 2 H) 7.26 - 7.34 (m, 2 H) 7.46 - 7.54 (m, 2 H) 8.03 (s,
2 H). 3C NMR (125 MHz, DMSO-ds) § ppm 44.06, 55.74, 111.61, 120.46, 122.24, 127.67,
130.22, 132.05, 135.11, 158.11, 182.44. MS (FD) m/z found: 335.1528, calculated m/z:
335.1521.

1.3 3,5-bis(3-methoxybenzylidene)-4-piperidone (2c)*

Yield: 79%; mp: 195-197 °C (lit 194-196 °C)?; '"H NMR (500 MHz, DMSO-ds) & ppm 3.80 (s, 6
H) 3.99 (s, 4 H) 6.97 - 7.06 (m, 6 H) 7.38 (t, J=7.9 Hz, 2 H) 7.56 (s, 2 H). *C NMR (125 MHz,
DMSO-ds) 6 ppm 44.2, 55.1, 115.5, 115.7, 122.4, 128.8, 129.9, 134.8, 138.4, 159.2, 182.7. MS
(FD) m/z found: 335.1519, calculated m/z: 335.1521.

1.4 3,5-bis(4-methoxybenzylidene)-4-piperidone (2d)>

Yield: 84%; mp: 184-185 °C (lit182-184.6 °C)*; '"H NMR (500 MHz, DMSO-ds) & ppm 3.80 (s,
6 H) 3.96 (s, 4 H) 7.02 (d, J=8.8 Hz, 4 H) 7.44 (d, J=8.8 Hz, 4 H) 7.53 (s, 2 H). *C NMR (125
MHz, DMSO-de) & ppm 47.67, 55.29, 114.21, 127.55, 132.35, 133.38, 134.00, 159.87, 187.29.
MS (FD) m/z found: 335.1512, calculated m/z: 335.1521.

1.5 3,5-bis(3,4-dimethoxybenzylidene)-4-piperidone (2e)’

Yield: 73%; mp: 161-163°C (lit: 162.2-165.4 °C)%; 'H NMR (500 MHz, DMSO-ds) & ppm 3.81
(d, J=1.3 Hz, 12 H) 4.01 (s, 4 H) 7.05 (s, 4 H) 7.08 (s, 2 H) 7.54 (s, 2 H). 3C NMR (125 MHz,
DMSO-ds) & ppm 47.66, 55.52, 55.54, 111.59, 114.05, 123.90, 127.79, 133.88, 134.12, 148.50,
149.68, 187.24. MS (FD) m/z found: 395.1735, calculated m/z: 395.1733.

1.6 3,5-bis(2,5-dimethoxybenzylidene)-4-piperidone (2f)*

Yield: 53%; mp: 136-137 °C (lit 133-137 °C)*; 'H NMR (500 MHz, DMSO-ds) & ppm 3.76 (s, 6
H) 3.81 (s, 6 H) 4.32 (br s, 4 H) 6.84 (br s, 2 H) 7.08 (br s, 4 H) 7.94 (br s, 2 H). 13C NMR (125
MHz, DMSO-ds) 6 ppm 44.04, 55.67, 56.08, 112.59, 115.74, 116.63, 122.84, 128.04, 135.06,
152.29, 152.73, 182.35. MS (FD) m/z found: 395.1735, calculated m/z: 395.1733.
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1.7 3,5-bis(2,4,6-trimethoxybenzylidene)-4-piperidone (2g)*

Yield: 43%; mp: 153-156 °C (lit: 152.3-156.1 °C)*; 'H NMR (500 MHz, DMSO-ds) & ppm 3.38
(s, 4 H) 3.78 (s, 12 H) 3.81 (s, 6 H) 6.27 (s, 4 H) 7.36 (s, 2 H). 3C NMR (125 MHz, DMSO-ds)
d ppm 48.72, 55.42, 55.57, 90.64, 105.26, 126.47, 136.26, 158.87, 162.12, 187.51. MS (FD) m/z
found: 455.1956, calculated m/z:455.1944.

1.8 3,5-bis(3,4,5-trimethoxybenzylidene)-4-piperidone (2h)*

Yield: 76%; mp: 190-192 °C (lit: 193.7-194 °C)*; 'H NMR (500 MHz, CDCl3-d) & ppm 3.82 (s,
12 H) 3.88 (s, 6 H) 4.52 (br s, 4 H) 6.52 (s, 4 H) 7.88 (s, 2 H) 10.31 (br s, 1 H). '3C NMR (125
MHz, DMSO-ds) 6 ppm 43.99, 56.18, 60.23, 108.47, 127.09, 129.22, 139.51, 152.94, 182.20.
MS (FD) m/z found: 455.1952, calculated m/z: 455.1944.

1.9 3,5-bis(benzo[d][1,3]dioxol-5-ylmethylene)-4-piperidone (2i)>

Yield: 89%; mp: 220-222 °C (lit 218-220 °C)%; 'H NMR (500 MHz, DMSO-ds) & ppm 3.95 (br s,
4 H) 6.09 (s, 4 H) 7.01 (d, J/=0.9 Hz, 4 H) 7.05 (s, 2 H) 7.49 (s, 2 H). 3C NMR (125 MHz,
DMSO-ds) 6 ppm 48.13, 102.00, 109.06, 110.51, 126.28, 129.61, 134.08, 134.94, 148.08,
148.51, 186.54. MS (FD) m/z found: 363.1107, calculated m/z: 363.1107.

1.10  3,5-bis(2-fluorobenzylidene)-4-piperidone (2j)

Yield: 89%; mp: 140-142 °C (lit: 139.6-142.5 °C)*; 'H NMR (500 MHz, DMSO-ds) & ppm 3.96
(s, 4 H) 6.79 - 6.92 (m, 6 H) 7.25 (t, J=7.9 Hz, 2 H) 7.47 (s, 2 H). *C NMR (125 MHz, DMSO-
de) O ppm 47.49, 115.65, 115.82, 122.48, 122.58, 124.56, 124.58, 125.82, 125.85, 131.09,
131.39, 131.46, 137.61, 159.44, 161.42, 187.17 MS (FD) m/z found: 311.1112, calculated m/z:
311.1122.

1.11  3,5-bis(3-fluorobenzylidene)-4-piperidone (2k)

Yield: 84%; mp: 166-167 °C; '"H NMR (500 MHz, DMSO-ds) & ppm 3.98 (s, 4 H) 7.22 - 7.28
(m, 2 H) 7.32 (d, J/=7.6 Hz, 4 H) 7.48 - 7.53 (m, 2 H) 7.56 (s, 2 H). *C NMR (125 MHz, DMSO-
de) 0 ppm 44.15, 117.32, 117.62, 127.12, 129.46, 131.51, 136.41, 138.39, 161.00, 164.24, 182.79
MS (FD) m/z found: 311.1125, calculated m/z: 311.1122.

1.12  3,5-bis(4-fluorobenzylidene)-4-piperidone (21)!
Yield: 91%; mp: 209-211 °C (lit: 212-213 °C)!; 'H NMR (500 MHz, DMSO-ds) & ppm 4.50 (s, 4
H) 7.31 - 7.45 (m, 4 H) 7.56 - 7.68 (m, 4 H) 7.87 (s, 2 H) 9.85 (br s, 2 H). '*C NMR (125 MHz,

DMSO-ds) 6 ppm 43.66, 115.98, 116.16, 127.70, 130.34, 133.13, 138.06, 161.83, 163.81,
182.32. MS (FD) m/z found: 311.1110, calculated m/z: 311.1122.
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1.13  3,5-bis(3,4-difluorobenzylidene)-4-piperidone (2m)

Yield: 77%; mp: 199-199 °C; '"H NMR (500 MHz, DMSO-ds) & ppm 3.97 (s, 4 H) 7.33 - 7.38
(m, 2 H) 7.49 - 7.56 (m, 4 H) 7.60 (dd, J=12.0, 8.0 Hz, 1 H) 7.60 (dd, /=12.0, 8.0 Hz, 1 H). 13C
NMR (125 MHz, DMSO-ds) & ppm 47.29, 117.71, 119.36, 127.79, 131.71, 132.58, 136.77,
148.54, 150.62, 187.45 MS (FD) m/z found: 347.0932, calculated m/z: 347.0933.

1.14  3,5-bis(2,6-difluorobenzylidene)-4-piperidone (2n)

Yield: 81%; mp: 196-198 °C; 'H NMR (500 MHz, DMSO-ds) & ppm 3.60 (br. s., 4 H) 7.22 (t,
J=8.2 Hz, 4 H) 7.37 (s, 2 H) 7.49 -7.60 (m, 2 H). *C NMR (125 MHz, DMSO-ds) § ppm 48.08,
112.22, 112.34, 112.53, 121.29, 152.37, 182.75 MS (FD) m/z found: 347.0947, calculated m/z:
347.0933.

1.15  3,5-bis(2-methylbenzylidene)-4-piperidone (20)

Yield: 91%; mp: 134-136 °C; '"H NMR (500 MHz, DMSO-ds) § ppm 2.31 (s, 6 H) 3.81 (s, 4 H)
7.19 - 7.23 (m, 2 H) 7.24 - 7.32 (m, 6 H) 7.73 (s, 2 H). '*C NMR (125 MHz, DMSO-ds) & ppm
19.63, 47.48, 125.72, 128.91, 129.24, 130.28, 132.50, 133.83, 136.07, 137.61, 187.68 MS (FD)
m/z found: 303.1632, calculated m/z: 303.1623

1.16  3,5-bis(2-nitrobenzylidene)-4-piperidone hydrochloride (2p)

Yield: 86%; mp: 220-221 °C; 'H NMR (500 MHz, DMSO-ds) & ppm 4.23 (d, J=1.6 Hz, 4 H)
7.57 (d, J=7.6 Hz, 2 H) 7.74 - 7.79 (m, 2 H) 7.91 (td, J/=7.6, 1.3 Hz, 2 H) 8.17 (s, 2 H) 8.29 (dd,
J=8.4, 1.1 Hz, 2 H) 9.49 (br s, 1 H). 3*C NMR (125 MHz, DMSO-ds) & ppm 43.48, 125.29,
128.65, 129.62, 130.70, 130.80, 134.42, 137.51, 147.46, 182.18. MS (FD) m/z found: 366.1095,
calculated m/z: 365.1012.

1.17  3,5-bis(4-hydroxy-3-methoxybenzylidene)-4-piperidone (2q)

Yield: 74%; mp: 199-202 °C; '"H NMR (500 MHz, DMSO-ds) § ppm 3.82 (s, 6 H) 3.99 (s, 4 H)
6.85 (br s, 2 H) 6.94 (dd, /=8.4, 1.7 Hz, 2 H) 7.04 (d, J=1.9 Hz, 2 H) 7.51 (s, 2 H). *C NMR
(125 MHz, DMSO-ds) 6 ppm 44.03, 55.76, 115.57, 124.70, 124.76, 125.21,139.55, 147.74,
149.22, 181.89. MS (FD) m/z found: 367.1426, calculated m/z: 367.1420.

1.18  3,5-bis(3-hydroxy-4-methoxybenzylidene)-4-piperidone (2r)

Yield: 79%; mp: 249 °C (decomposed); 'H NMR (500 MHz, DMSO-ds) & ppm 3.85 (s, 6 H)
4.42 (s, 4 H) 6.96 (s, 2 H) 7.00 (dd, J=8.5, 1. 9 Hz, 2 H) 7.08 (d, /=8.5 Hz, 2 H) 7.71 (s, 2 H)
9.40 (br s, 2 H). *C NMR (125 MHz, DMSO-ds) & ppm 45.33, 55.69, 112.20, 117.15, 123.61,
125.94, 126.61, 138.85, 146.64, 149.67, 182.35. MS (FD) m/z found: 367.1433, calculated m/z:
367.1420.
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1.19  3,5-bis(4-hydroxybenzylidene)-4-piperidone (2s)’

Yield: 67%; mp >260 °C ((lit: 298.5 °C)*; 'H NMR (500 MHz, DMSO-ds) § ppm 4.46 (s, 4 H)
6.89 - 6.93 (m, 4 H) 7.38 (d, J=8.5 Hz, 4 H) 7.78 (s, 2 H) 10.40 (br s, 1 H). >*C NMR (125 MHz,
DMSO-ds) 6 ppm 44.0, 116.0, 124.6, 124.7, 133.0, 139.1, 159.6, 182.0. MS (FD) m/z found:
307.1211, calculated m/z: 307.1208.

1.20  3,5-bis(3-hydroxybenzylidene)-4-piperidone (2t)*

Yield: 39%; mp: 224-227 “C(lit: 226-230 °C)% 'H NMR (500 MHz, DMSO-ds) 8 ppm 3.94 (s, 4
H) 6.80 (dd, J=8.0, 1.7 Hz, 2 H) 6.83 (s, 2 H) 6.88 (d, /=7.9 Hz, 2 H) 7.23 - 7.27 (m, 2 H) 7.46
(s, 2 H). 3C NMR (125 MHz, DMSO-ds) 5 ppm 48.14, 116.76, 117.30, 121.83, 130.10, 134.37,
135.86, 136.28, 158.03, 188.12. MS (FD) m/z found: 307.1213, calculated m/z: 307.1208.

1.21.  3,5-bis(2-chlorobenzylidene)-4-piperidone (2u)

Yield: 83%; mp: 226-227 °C; 'H NMR (500 MHz, DMSO-ds) & ppm 4.37 (d, J=1.9 Hz, 4 H)
7.46 - 7.55 (m, 6 H) 7.64 - 7.66 (m, 2 H) 8.00 (s, 2 H) 9.56 (br s, 1 H). 3C NMR (125 MHz,
DMSO-ds) & ppm 43.65, 127.57, 129.72, 130.00, 130.82, 131.63, 131.71, 134.11, 135.86,
182.24. MS (FD) m/z found: 344.0596, calculated m/z: 343.0531.
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2. Percentage yields, melting points, "H NMR and mass spectra of 3a-d and *C NMR
spectra of 3b-d.

2.1 (1E,4E)-1,5-bis(4-Methoxyphenyl)penta-1,4-dien-3-one (3a)"

Yield: 37%; mp: 120-122 °C (lit 121-122°C)!; 'H NMR (500 MHz, DMSO-ds) § ppm 3.80 (s, 6
H) 7.01 (d, /=8.8 Hz,4 H) 7.20 (s, 1 H) 7.17 (s, 1 H) 7.71 (s, 1 H) 7.72 - 7.75 (m, 5 H). MS (FD)
m/z found: 294.1271, calculated m/z: 294.1256.

2.2 (1E,4E)-1,5-Diphenylpenta-1,4-dien-3-one (3b)*

Yield: 22 %; mp: 110-112 °C (lit 110-112 °C)2; '"H NMR (500 MHz, DMSO-ds) & ppm 7.09 (d,
J=15.9 Hz, 2H), 7.37 — 7.46 (m, 6H), 7.58 — 7.65 (m, 4H), 7.74 (d, J =15.9 Hz, 2H). 3*C NMR
(125 MHz, CDCI3) 125.69, 128.62, 129.21, 130.74. 135.81, 143.56, 189.11. MS (FD) m/z
found: 234.1057, calculated m/z: 234.1045.

2.3 (1E,4E)-1,5-bis(4-Chlorophenyl)penta-1,4-dien-3-one (3¢)'
Yield: 41%; mp: 192-193 °C (lit 192-193 °C)!; 'H NMR (500 MHz, CDCI3) & ppm 7.04 (d,
J=15.9 Hz, 2 H), 7.40 (dd, J/=8.6 Hz, 4 H), 7.56 (d, J=8.6 Hz, 4 H), 7.70 (d, J=15.9 Hz, 2 H). 13C

NMR (125 MHz, CDCI3) 6 126.0, 128.7, 128.7, 129.3, 129.3, 133.3, 136.5, 142.1, 188.3. MS
(FD) m/z found: 302.0279, calculated m/z: 302.0265.

2.4  (IE4E)-1,5-bis(4-Fluorophenyl)penta-1,4-dien-3-one (3d)*

Yield: 29%; mp: 146-148 °C (lit 150-152° C)%; '"H NMR (500 MHz, CDCI3) § ppm 7.00 (d,
J=15.9 Hz,2 H), 7.11 (dd, J=8.7 Hz, 4 H), 7.60 (d, J/=8.7 Hz, 4 H), 7.71 (d, J/=15.9 Hz, 2 H).
13C NMR (125 MHz, CDCl3) § 115.8, 125.4, 130.8, 141.5, 161.6, 164.9, 188.3 MS (FD) m/z
found: 270.094, calculated m/z: 270.085.

References:
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Figure S1. Raw data of full Western blot of 2e,r. Protein(9 pg) was loaded to each lane.
lane 1: control

lane 2: actinomycin D (1 pM)

lane 3: 2e (0.3 uM)

lane 4: 2e (1 uM)

lane 5: 2r (1 uM)

lane 6: 2r (3 uM)

A Membrane after detection by ECL plus (cytiva) B Short exposure (0.137 sec)
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Figure S2. Representative cell cycle distribution patterns in one of triplicate samples in Table 5.
Ca9-22 cells were incubated for 24 h without (control) or with the indicated concentrations of
test compounds (upper panel). Pictures of morphologies of the cells before cell harvest are
shown in lower panel. Reproducible morphological changes were confirmed.
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QSAR.

Linear and semilogarithmic plots were made between the o/c*, m and MR values of the aryl
substituents in 2a-u and the average CCso values. A summary of the results are presented in
Tables S1 and S2. In addition, the six plots which produced these data are portrayed in Figures
S3-S8 of this supplementary section.

Table S1. Linear determinations between the average CCso values (in pM) and various
physicochemical parameters.

Physicochemical parameter p value Correlation (+ or -)
o/c* 0.021 Negative correlation

T 0.464 Negative correlation

MR 0.326 Positive correlation

Table S2. Semilogarithmic determinations between the average CCso values (in uM) and various
physicochemical parameters.

Physicochemical parameter p value Correlation (+ or -)
o/c* 0.170 Negative correlation

T 0.441 Negative correlation

MR 0.689 Negative correlation

S9



Figure S3. Linear determinations between the average CCso values (in pM) and o/c*

Correlations

*
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Average CCso (M) Pearson Correlation 1.000 -0.501
Sig. (2-tailed) 0.021
N* 21 21
o/c* Pearson Correlation -0.501 1.000
Sig. (2-tailed) 0.021
N* 21 21

*N= Number of samples
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Figure S4. Linear determinations between the average CCso values (in pM) and .

Correlations
il Average CCso (UM)
m Pearson Correlation 1.000 -0.169
Sig. (2-tailed) 0.464
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Figure S5. Linear determinations between the average CCso values (in pM) and MR.

Correlations
Average CCso (UM) MR
Average CCso (M) Pearson Correlation 1.000 0.225
Sig. (2-tailed) 0.326
N* 21 21
MR Pearson Correlation 0.225 1.000
Sig. (2-tailed) 0.326
N* 21 21
*N= Number of samples
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Figure S6. Semilogarithmic determinations between the average CCso values (in pM) and o/c*

Correlations
o/o* Log[Avg CCso (uM)]

o/oc* Pearson Correlation 1.000 -0.311

Sig. (2-tailed) 0.170

N* 21 21
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Sig. (2-tailed) 0.170
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Figure S7. Semilogarithmic determinations between the average CCso values (in pM) and 7.

Correlations
Log[Avg CCso (UM)] il
Log[Avg CCso (uM)]  Pearson Correlation 1.000 -0.178
Sig. (2-tailed) 0.441
N* 21 21
L Pearson Correlation -0.178 1.000
Sig. (2-tailed) 0.441
N* 21 21
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Figure S8. Semilogarithmic determinations between the average CCso values (in pM) and MR.

Correlations
Log[Avg CCso (UM)] MR

Log[Avg CCso (uM)]

MR

Pearson Correlation 1.000 -0.093
Sig. (2-tailed) 0.689
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Pearson Correlation -0.093 1.000
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