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Experimental Section

General: all reagents were obtained from commercial sources and were used without further
purification unless noted otherwise. Thin layer chromatography (TLC) was performed with
Merck silica gel 60 F254 pre-coated plates, eluting with the solvents indicated. Short and long
wave visualization was performed with a Mineralight multiband ultraviolet lamp at 254 and 365
nm, respectively. 'H and *C Nuclear Magnetic Resonance spectra of pure compounds were
recorded either on AVANCE II 400 or AVANCE 500 (Bruker). Chemical shifts are reported in
parts per million in reference to the solvent peak. The abbreviations s, d, dd, t, td, q, m, and brs
stand for singlet, doublet, doublet of doublets, triplet, triplet of doublets, quartet, multiplet, and
broad singlet, in that order. High resolution mass spectra were obtained on a Bruker micrOTO-Q
II spectrometer.

General procedure for the synthesis of bischalcones

Method A: to a stirred solution of substituted benzaldehyde (2.1 equiv.) and 2,6-diacetylpyridine
(1 equiv.) in methanol (5 mL) was added a 1:1 mixture of methanol and 20% aq. NaOH (2 mL).

The reaction mixture was stirred at room temperature for 24-48 h. The reaction mixture was



diluted with water and the solid obtained was collected by vacuum filtration. The purity of the
crude product was determined by TLC analysis and NMR spectroscopy. If needed, the solid was
recrystallized from chloroform/methanol co-solvent to give the analytically pure product.

Method B: to a stirred solution of the substituted benzaldehyde (2.1 equiv.) and 2,6-
diacetylpyridine (1 equiv.) in methanol (8 mL) was added piperidine (100 uL). The mixture was
heated under gentle reflux for 24 h. The reaction mixture was cooled down and water was added
to the mixture. The solid obtained was collected by vacuum filtration. The purity of the crude
product was determined by TLC analysis and NMR spectroscopy. If needed, the solid was

recrystallized from chloroform/methanol co-solvent to give the analytically pure product.

2,6-Di-[3-(2-methoxyphenyl)propenoyl]pyridine (4b): the general procedure A was followed to
give the product as a light yellow solid with the isolate yield 44%; '"H NMR (500 MHz, CD,Cl,)
d (ppm): 8.51 (d, 2H, J =16 Hz), 8.37 (d, 2H, J = 8 Hz), 8.36 (d, 2H, J=16.5 Hz), 8.11 (t, 1H, J
=8 Hz), 7.84 (dd, 2H, J= 1.5 Hz, J= 7.5 Hz), 7.46 (td, 2H, J= 1.5 Hz, J= 7.5 Hz), 7.06 (d, 2H,
J=17.5 Hz), 7.02 (d, 2H, J = 8.5 Hz), 3.91 (s, 6H); °C NMR (125 MHz , CD,CL) § (ppm):
188.9, 159.1, 153.4, 139.9, 138.3, 132.1, 128.8, 125.5, 124.1, 121.3, 120.7, 111.4, 55.6. HRMS

calculated for [M+1]" 400.1504, found 400.1554.

2,6-Di-[3-(3-methoxyphenyl)propenoyl]pyridine (4¢): the general procedure A was followed to
give the product as a pale yellow solid with the isolate yield 32%; '"H NMR (500 MHz, CD,Cl,)
d (ppm): 8.46 (d, 2H, J =16 Hz), 8.39 (d, 2H, J= 7.5 Hz), 8.13 (t, 1H, J = 8 Hz), 8.00 (d, 2H, J =

16 Hz), 7.42-7.41 (m, 4H), 7.31 (d, 2H, J = 1.5 Hz), 7.06-7.04 (m, 2H), 3.86 (s, 6H); °C NMR



(125 MHz, CD,Cl,) 0 (ppm): 188.4, 160.1, 153.2, 144.6, 138.4, 136.5, 130.0, 125.7, 121.1,

121.0, 116.5, 113.7, 55.3. HRMS calculated for [M+Na]" 422.1369, found 422.1371.

2,6-Di-[3-(2,3-dimethoxyphenyl)propenoyl]pyridine (4d): the general procedure A was followed
to give the product as a pale yellow solid with the isolate yield 96%; '"H NMR (500 MHz,
CDCls) & (ppm): 8.58 (d, 2H, J = 16.5 Hz), 8.41 (d, 2H, J = 8 Hz), 8.34 (d, 2H, J = 16.5 Hz),
8.10 (t, 1H, J= 8 Hz), 7.50 (dd, 2H, J=1 Hz, J= 8 Hz), 7.16 (t, 2H, J = 8 Hz), 7.04 (dd, 2H, J =
1 Hz, J = 8 Hz), 3.94 (s, 12H); °C NMR (125 MHz, CD-CL) & (ppm): 188.7, 153.4, 153.3,
149.3, 139.3, 138.4, 129.2, 125.6, 124.1, 122.0, 119.6, 114.6, 61.2, 55.8. HRMS calculated for

[M+1]"460.1715, found 460.1750.

2,6-Di-[3-(3,5-dimethoxyphenyl)propenoyl]pyridine (4h): ): the general procedure A was
followed to give the product as a light beige solid with the isolate yield 66%; 'H NMR (500
MHz, CD,Cl,) & (ppm): 8.39 (d, 2H, J = 8 Hz), 8.34 (d, 2H, J = 16 Hz), 8.13 (t, 1H, J = 8 Hz),
7.95 (d, 2H, J = 16 Hz), 6.91 (d, 2H, J = 2 Hz), 6.59 (t, 2H, J = 2.5 Hz), 3.81 (s, 12H); *C NMR
(125 MHz, CD,Cl,) 8 (ppm): 188.6, 161.2, 153.3, 145.0, 138.4, 137.0, 125.8, 121.2, 106.4,

102.9, 55.4. HRMS calculated for [M+1]" 460.1715, found 460.1750.

2,6-Di-[3-(3,4-methylenedioxyphenyl)propenoyl]|pyridine (4i): the general procedure A was
followed to give the product as a yellow solid with the isolate yield 67%; '"H NMR (500 MHz,
CDCl;3) 6 (ppm): 8.39 (d, 2H, J = 7.5 Hz), 8.31 (d, 2H, J = 16 Hz), 8.09 (t, 1H, J = 8 Hz), 8.00

(d, 2H, J=15.5 Hz), 7.31 (dd, 2H, J= 1.5 Hz, J = 8 Hz), 6.93 (d, 2H, J = 8 Hz), 6.08 (s, 4H); °C



NMR (125 MHz, CD,Cl,) 8 (ppm): 188.5, 153.3, 150.2, 148.5, 144.9, 129.7, 125.7, 125.0, 118.8,

108.9, 107.4. HRMS calculated for [M+1]" 428.1089, found 428.1145.

2,6-Di-[3-(3,4,5-trimethoxyphenyl)propenoyl]pyridine (4j): the general procedure B was
followed to give the product as a mellow yellow solid with the isolate yield 27%; '"H NMR (500
MHz, CD,Cl,) d (ppm): 8.36 (d, 2H, J = 8 Hz), 8.18 (d, 2H, J= 16 Hz), 8.14 (t, 1H, J = 7.5 Hz),
7.99 (d, 2H, J = 15.5 Hz), 6.96 (s, 4H), 3.88 (s, 6H), 3.78 (s, 12H); °C NMR (125 MHz,
CD,Cl,) 6 (ppm): 188.7, 153.7, 153.3, 145.3, 140.9, 138.5, 130.6, 125.7, 120.7, 105.9, 60.6,

56.0. HRMS calculated for [M+1]" 520.1927, found 520.1956.

2,6-Di-[3-(4-methoxymethoxyphenyl)propenoyl|pyridine (4j): the general procedure B was
followed to give the product as a light yellow solid with the isolate yield 55%; '"H NMR (500
MHz, CD,Cl,) 6 (ppm): 8.40 (d, 2H, J = 16 Hz), 8.37 (d, 2H, J= 8 Hz), 8.11 (t, 1H, J= 7.5 Hz),
8.00 9(d, 2H, J = 16 Hz), 7.78 (m, 4H), 7.16 (d, 4H, J = 9 Hz), 5.29 (s, 4H), 3.53 (s, 6H); °C
NMR (125 MHz, CDCls) 6 (ppm): 188.7, 159.5, 153.3, 144.7, 138.3, 130.4, 129.0, 125.7, 119.0,

116.6, 94.2, 56.2. HRMS calculated for [M+1]" 460.1715, found 460.1778.

2,6-Di-[3-(3-methoxy-4-methoxymethoxyphenyl)propenoyl]pyridine ~ (4m):  the  general
procedure B was followed to give the product as a yellow solid with the isolate yield 56%; 'H
NMR (500 MHz, CD,Cl,) & (ppm): 8.37 (d, 2H, J = 8 Hz), 8.30 (d, 2H, J= 16 Hz), 8.12 (t, 1H, J
=17.5Hz), 7.99 (d, 2H, J = 16 Hz), 7.38 (dd, 2H, J =2 Hz, J = 8.5 Hz), 7.29 (d, 2H, J = 2 Hz),
7.18 (d, 2H, J = 8.5 Hz), 5.29 (s, 4H), 3.86 (s, 6H), 3.54 (s, 6H); °C NMR (125 MHz, CD,CL,)
d (ppm): 188.4, 153.4, 150.1, 149.1, 144.9, 138.4, 129.5, 125.7, 122.2, 119.2, 116.1, 111.7, 95.2,

56.2, 55.8. HRMS calculated for [M+1]" 520.1927, found 520.2003.



2,6-Di-[3-(4-benzyloxy-3-methoxyphenyl)propenoyl|pyridine (40): the general procedure A was
followed to give the product as a yellow solid with the isolate yield 19%; '"H NMR (500 MHz,
CD,Cl,) & (ppm): 8.37 (d, 2H, J = 7.5 Hz), 8.28 (d, 2H, J = 16 Hz), 8.12 (t, 1H, J = 8 Hz), 8.00
(d, 2H, J= 16 Hz), 7.49 (d, 4H, J = 7 Hz), 7.45-7.42 (m, 4H), 7.40-7.38 (m, 2H), 7.36 (dd, 2H, J
= 1.5 Hz, J=8 Hz), 7.31 (d, 2H, J=2 Hz), 7.01 (d, 2H, J = 8 Hz), 5.18 (s, 4H), 3.85 (s, 6H); °C
NMR (125 MHz, CD,Cl,) 8 (ppm): 188.5, 153.5, 151.0, 149.9, 145.0, 138.3, 136.6, 128.6, 128.5,
128.2, 127.7, 125.6, 122.7, 118.9, 113.2, 111.5, 70.9, 55.9. HRMS calculated for [M+1]"
612.2341, found 612.2378.

2,6-Di-[5-(4-dimethylaminophenyl)pent-2,4-dienoyl]pyridine (4q): the general procedure B was
followed to give the product as a maroon solid with the isolate yield 59%; 'H NMR (500 MHz,
CD:Cl,) & (ppm): 8.31 (d, 2H, J = 7.5 Hz), 8.06 (t, 1H, J = 7.5 Hz), 7.85-7.83 (m, 4H), 7.51 (d,
4H, J = 9 Hz), 7.11-7.10 (m, 4H), 6.75 (d, 4H, J = 8.5 Hz), 3.06 (s, 12H); °C NMR (125 MHz,
CD,Cl,) & (ppm): 188.4, 153.7, 151.4, 146.5, 143.7, 138.0, 129.0, 125.1, 124.1, 122.8, 121.3,

111.9, 39.9. HRMS calculated for [M+1]" 478.2450, found 478.2502.

2,6-Di-[3-(2,3,4-trimethoxyphenyl)propenoyl]pyridine (4r): the general procedure B was
followed to give the product as a yellow solid with the isolate yield 59%; '"H NMR (500 MHz,
CD:Cl,) 6 (ppm): 8.50 (d, 2H, J = 16 Hz), 8.37 (d, 2H, J = 7.5 Hz), 8.18 (d, 2H, J = 16.5 Hz),
8.11 (t, 1H, J= 8 Hz), 7.60 (d, 2H, J =9 Hz), 6.82 (d, 2H, J =9 Hz,), 3.99 (s, 6H), 3.95 (s, 6H),
3.91 (s, 6H); °C NMR (125 MHz, CD,Cl,) & (ppm): 188.8, 156.2, 154.1, 153.6, 142.6, 140.0,
138.2, 125.4, 1242, 122.1, 119.9, 107.7, 61.4, 60.7, 56.0. HRMS calculated for [M+1]"

520.1927, found 520.1987.



2,6-Di-[3-(2,4,5-trimethoxyphenyl)propenoyl]pyridine (4s): the general procedure B was
followed to give the product as an orange solid with the isolate yield 80%; 'H NMR (500 MHz,
CD:Cl,) & (ppm): 8.35 (d, 2H, J = 16.5 Hz,), 8.32 (s, 1H), 8.10 (t, 1H, J= 7.5 Hz), 7.26 (s., 2H),
6.57 (s, 2H), 3.95 (s, 6H), 3.87 (s, 6H), 3.73 (s, 6H); °C NMR (125 MHz, CD,Cl,) & (ppm):
189.0, 155.0, 153.8, 153.2, 143.5, 140.2, 138.1, 125.3, 119.1, 115.7, 111.9, 97.0, 56.5, 56.3, 56.0.

HRMS calculated for [M+1]" 520.1927, found 520.1990.

2,6-Di-[3-(4-hydroxy-3-methoxyphenyl)propenoyl|pyridine (4n): to a solution of the protected
bischalcone 4m (250 mg) in dichloromethane (15 mL) was added trifluoroacetic acid (15 mL)
and the mixture was stirred at room temperature for 2 h. Then, the reaction mixture was
concentrated and the oil obtained was diluted with water (10 mL). The aqueous solution was
cooled down and neutralized with a saturated aqueous solution of sodium bicarbonate. The solid
obtained was collected by vacuum filtration. Recrystallization in CHCIl3/CH3;0H co-solvent
afforded the product as a mustard color solid. Yield: 18%. '"H NMR (400 MHz, CDCls) & (ppm):
8.38 (d, 2H, J = 9.5 Hz), 8.22 (d, 2H, J = 20 Hz,), 8.08 (t, 1H, J = 9.5 Hz), 8.00 (d, 2H, J = 20
Hz), 7.34 (d, 2H, J = 10.5 Hz), 7.20 (s, 2H), 6.97 (d, 2H, J = 10.5 Hz), 3.87 (s, 6H); °C NMR
(100 MHz, CDCls) & (ppm): 188.7, 153.4, 148.6, 146.9, 145.6, 127.8, 125.8, 123.2, 118.6, 114.9,
110.5, 55.9. HRMS calculated for [M+1]" 432.1402, found 432.1435.

Spectral Data



SpinWorks 4: 2,6-Di-[3-(2-methoxyphenyl)propenoyl]pyridine
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SpinWorks 4: 2,6-Di-[3-(3-methoxy-4-methoxymethoxyphenyl)propenoyl]pyridine

= [l = L e el e
[oe] b bH w N N NP = = o) U
@ wow » @ L oo = v oun
S WO o w A O N = O N = NN
B uwo o O a N O U N O N
N OaN N N u AN Ph (o) (o) [eo]e)
L L] |
I ' I ' I ' I ' I ' I ' I
PPM 180 160 140 120 100 80 60
file: ...\NMR Data\EAV\500NMR\LS-295C\1\fid expt: <zgpg> freq. of 0 ppm: 125.740187 MHz
transmitter freq.: 125.752761 MHz processed size: 131072 complex points
time domain size: 262144 points LB: 1.000 GF: 0.0000

width: 26455.03 Hz = 210.3733 ppm = 0.100918 Hz/pt
number of scans: 1408



SpinWorks 4: 2,6-Di-[3-(3-Benzyloxy-4-methoxyphenyl)propenoyl]pyridine
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file: ...\NMR Data\EAV\500NMR\LS-192A\1\fid expt: <zg30> freq. of 0 ppm: 500.060000 MHz
transmitter freq.: 500.063088 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 10330.58 Hz = 20.6586 ppm = 0.157632 Hz/pt
number of scans: 64



SpinWorks 4: 2,6-Di-[3-(4-Benzyloxy-3-methoxyphenyl)propenoyl]pyridine
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file: ...NMR Data\EAV\500NMR\LS-192CA\1\fid expt: <zgpg> freq. of 0 ppm: 125.740187 MHz
transmitter freq.: 125.752761 MHz processed size: 131072 complex points
time domain size: 262144 points LB: 0.300 GF: 0.0000

width: 26455.03 Hz = 210.3733 ppm = 0.100918 Hz/pt
number of scans: 1800



SpinWorks 4: 2,6-Di-[5-(4-dimeyhylaminophenyl)penta-2,4-dienoyl]pyridine

PROPRRNNNN NN NNNNOO w
WWOOO0oOoo U'I-b HEREONN o
HONURDIAWW HOOWVO PN [e)]
o phoowoOUICOUT HFNNOOW [
= o w w w w =
U o N N W ) ©
N O o N (8] O] o
N (o) INe)] N B N (o]
T | T | T | L{‘
PPM 8 6 4
file: ...R Data\EAV\500NMR\EAV-VII-59\1\fid expt: <zg30> freq. of 0 ppm: 500.060000 MHz
transmitter freq.: 500.063088 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 10330.58 Hz = 20.6586 ppm = 0.157632 Hz/pt
number of scans: 64



SpinWorks 4: 2,6-Di-[5-(4-dimethylaminophenyl)pent-2,4-dienoyl]pyridine
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file: ... Data\EAV\500NMR\EAV-VII-59C\1\fid expt: <zgpg> freq. of 0 ppm: 125.740187 MHz
transmitter freq.: 125.752761 MHz processed size: 131072 complex points
time domain size: 262144 points LB: 0.300 GF: 0.0000

width: 26455.03 Hz = 210.3733 ppm = 0.100918 Hz/pt
number of scans: 1416




SpinWorks 4: 2,6-Di-[3-(2,3,4-trimethoxyphenyl)propenoyl]pyridine
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file: ...R Data\EAV\500NMR\EAV-VI-149\1\fid expt: <zg30>

o0 —

transmitter freq.: 500.063088 MHz
time domain size: 65536 points

width: 7507.51 Hz = 15.0131 ppm = 0.114555 Hz/pt

number of scans: 64
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freq. of 0 ppm: 500.060000 MHz
processed size: 32768 complex points
LB: 0.300 GF: 0.0000



SpinWorks 4: 2,6-Di-[3-(2,3,4-trimehoxyphenyl)propenoyl]pyridine

= e e el el =
o] (S0 0%} HDPhW NNN = o a0 n
2 ORW NOG (AN © ~ A
N N = U1 AQON W~ ~N A~ O
(o) N W\ ooh N oo Wwo N HoO ©O
= OhH oo [eoX OV N o)) (o] ON W
' I ' I I '
PPM 160 120 80

file: ... Data\EAV\500NMR\EAV-VI-149C\1\fid expt: <zgpg>
transmitter freq.: 125.752761 MHz

time domain size: 262144 points

width: 26455.03 Hz = 210.3733 ppm = 0.100918 Hz/pt
number of scans: 1800

freq. of 0 ppm: 125.740187 MHz
processed size: 131072 complex points
LB: 0.300 GF: 0.0000




SpinWorks 4: 2,6-Di-[3-(2,4,5-trimethoxyphenyl)propenoyl]pyridine
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file: ...R Data\EAV\500NMR\EAV-VI-150\1\fid expt: <zg30> freq. of 0 ppm: 500.060000 MHz
transmitter freq.: 500.063088 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.300 GF: 0.0000

width: 7507.51 Hz = 15.0131 ppm = 0.114555 Hz/pt
number of scans: 64



SpinWorks 4: 2,6-Di-[3-(2,4,5-trimehoxyphenyl)propenoyl]pyridine
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file: ...Data\EAV\500NMR\EAV-VI-150C1\1\fid expt: <zgpg> freq. of 0 ppm: 125.740187 MHz

transmitter freq.: 125.752761 MHz processed size: 131072 complex points

time domain size: 262144 points LB: 0.300 GF: 0.0000

width: 26455.03 Hz = 210.3733 ppm = 0.100918 Hz/pt
number of scans: 1800




SpinWorks 4: 2,6-Di-[3-(4-hydroxy-3-methoxyphenyl)propenoyl]pyridine
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file: ...ONMR\nmr\LS 297 after column\1\fid expt: <zg30> freq. of 0 ppm: 399.993000 MHz
transmitter freq.: 399.995470 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.000 GF: 0.0000

width: 8278.15 Hz = 20.6956 ppm = 0.126314 Hz/pt
number of scans: 32



SpinWorks 4: 2,6-Di-[3-(4-hydroxy-3-methoxyphenyl)propenoyl]pyridine
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file: ...st. 1 and filtering in CDCI3\2\fid expt: <zgpg30> freq. of 0 ppm: 100.578320 MHz
transmitter freq.: 100.588378 MHz processed size: 32768 complex points
time domain size: 65536 points LB: 0.000 GF: 0.0000

width: 23980.82 Hz = 238.4054 ppm = 0.365918 Hz/pt
number of scans: 4096



