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General procedure for determination of ICsy value
The half maximal inhibitory concentration (ICsy) value determination: The half maximal inhibitory concentration is a measure of the

effectiveness of a compound in inhibiting biochemical processes and biological functions. According to the in vitro MTT assay, the

ICsy represents the concentration of the tested agent that is required for 50% inhibition of the cell viability. Based on the obtained data
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using the in vitro MTT assay, the ICsq values for tested compounds, calculated separately, most often at 48 h after cells exposure to
these agents. To determine the IC50 values, the concentration range used of each agent should be determined properly.

For this, first we have generate an equation Y = mx + C, and we can do this, one we have the % inhibition results at different
concentration,

we will get and equation, which is based on Y = mx + C.

Here Y = % Inhibition

x= Concentration

C = Constant

m= Coefficient

Then simple mathematics we got the concentration which inhibit 50% of the cells/receptor etc.

Then put these values, in excel, and insert Scatter Graph, Then click on any data point on the graph, and click on add trendline, Then
from there, we need to put the intercept at zero, and check display equation on the graph. Then select and kind of regression equation
(linear, logarithmic etc). we got the 1Cs, values.

Antiproliferative (MTT assay): MCF-7 and HeLa cells were seeded at a density of 4 x 10* cells/mL and MDA-MB-231 cells were
seeded at a density of 2 x 10* cells/mL into 96-well plates and incubated for 24 h to allow attachment. After 24 h, the cells were
treated with these synthesized derivatives at a range of concentrations (0 - 250 uM) or at single doses (10 uM against MCF-7 and
MDA-MB-231 cells, and 50 uM against HeLa cells) for 67h. After 67 h, MTT assay was carried out by the addition of 20 uL of MTT
(5mg/mL) solution in PBS into each well and the cells were incubated for 5 h. The purple crystals formed were dissolved in 100
pL of DMSO and the plates were read at 570 nm using a spectra max UV spectrometer (Bio-Rad). The data represented are the
mean of the three individual experiments. The cell viability of the control is considered to be 100%.

ICsy determination: MCF-7 and HeLa cells were seeded at a density of 1.5 x 10° cells/mL into 96- well plates and incubated for 72 h.
After 72 h, the medium was aspirated and the cells were washed twice with sterile PBS and then treated with a range of concentrations
(0 - 1000 uM) of H,0; in sterile PBS (with Ca?" and Mg?" for 1 h. After 1 h, H,O, solution in the well is replaced with the warm
medium and incubated for 17 h. After the 18 h exposure, the cell viability was determined using MTT assay (as described in
the antiproliferative assay section). The data represented are the mean of the three individual experiments. The cell viability of the
control is considered to be 100%.



1. Spectral data of indanofen derivatives and Flavone-Estradiol adducts

(E)-1-(1-(4-(2-(dimethylamino)ethoxy)phenyl)propylidene)-3-phenyl-2,3-dihydro-1H-inden-2-ol (3ab)

e
)
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o
3ab Q

Light yellow semi solid; Yield: 66 %; IR vy (KBr, cm™): 3452 (OH str), 2963 (aromatic C-H str), 1599 (aromatic,
C=C str), 1451, 1419, 1262, 1021, 933, 868, 799 and 704; 'H-NMR (CDCl;, 500 MHz) § (ppm): 7.92 (d, J = 8 Hz, 2H),
7.83 (d, J = 7.5 Hz, 2H), 7.60 (d, J = 7 Hz, 1H), 7.49-7.45 (m, 2H), 7.41 (dd, J = 7.5, 2.5 Hz, 2H), 7.27-7.25 (m, 2H),
6.92 (d,J=7.5Hz, 2H) 4.73 (d, J=3.5 Hz, 1H), 4.62 (d, J=3.5 Hz, 1H), 4.15 (t, J = 1.5 Hz, 2H), 2.90 (s, 6H), 2.61
(t, J = 1.5 Hz, 2H), 2.25 (q, J = 7.0 Hz, 2H), 1.18 (t, J = 7.0 Hz, 3H) 3.60 (s, br, D,0 exchangeable, 1 H); 3C-NMR
(CDCl;, 125 MHz) 6 (ppm): 160.25, 157.05, 137.76, 132.57, 132.42, 131.77, 130.65, 130.49, 130.33, 129.65, 128.97, 128.68, 128.66,
127.05, 116.56, 116.32, 114.65, 71.65, 67.73, 61.35, 52.65, 48.35, 28.27, 14.03; MS (EI, 70eV): m/z =413 [M", C,3H3;NO,]; HRMS
(ES-TOF) calcd for C,gH3NO, 413.2355, found 413.2354.
(E)-1-(1-(4-(2-(dimethylamino)ethoxy)phenyl)propylidene)-5-fluoro-3-phenyl-2,3-dihydro- 1 H-inden-2-ol (3ac)

Light yellow semi solid; Yield: 60 %; IR vp.x (KBr, cm™): 3408 (OH str), 2917 (aromatic C-H str), 1589 (aromatic, C=C str), 1489,
1415, 1288, 1177, 1091, 1014, 929 and 701; 'H-NMR (CDCl;, 500 MHz) & (ppm): 7.88 (t, J= 8 Hz, 2H), 7.86 (t, J = 8 Hz, 2H), 7.55-
7.51 (m, 3H), 7.41-7.39 (m, 3H), 6.87 (t,J=7.5 Hz, 2H), 4.58 (d, J=4.0 Hz, 1H), 4.41 (d, J=4.5 Hz, 1H), 4.15 (t,J=3.0 Hz,
2H), 2.90 (s, 6H), 2.62 (t, J=3.0 Hz, 2H), 2.25(q, J = 7.0 Hz, 2H) 1.18 (t, J = 7.0 Hz, 3H), 3.42 (s, br, D,0 exchangeable, 1H);

13C- (CDCl;, 125 MHz) & (ppm): 159.68, 158.55, 157.11, 137.93, 132.55, 132.49, 131.65, 130.97, 130.77, 130.68, 129.65, 128.49,



128.47, 128.05, 127.66, 116.05, 114.11, 71.75, 67.72, 61.55, 52.11, 47.32, 26.05, 12.98; MS (EI, 70eV): m/z (%) = 431[M",

CysH30FNO;]; HRMS (ES-TOF) calcd for C,3H30FNO, 431.2261, found 431.2259

(E)-1-(1-(4-(2-(dimethylamino)ethoxy)phenyl)propylidene)-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-2-o0l (3ad)

“— Light yellow semi solid; Yield: 64 %; IR vi. (KBr, cm™): 3391 (OH str), 2951 (aromatic C-H str), 1577 (aromatic, C=C
? str), 1468, 1401, 1271, 1152, 1084, 1002, 910 and 725; 'H-NMR (CDCl;, 500 MHz) & (ppm): 7.90 (t, J= 7.5 Hz, 2H)

) 7.82-7.71 (m, 2H), 7.70-7.42 (m, 2H), 6.96 (t, J= 8.5 Hz, 3H), 6.86 (t, J = 8.5 Hz, 3H), 4.50 (d, J = 2.0 Hz, 1H), 4.18

(Lo
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F 7.0 Hz, 3H), 3.39 (s, br, D,O exchangeable, 1 H); 13C- (CDCl;, 125 MHz) & (ppm): 159.54, 158.66, 137.95, 132.55,

(d, J=2.0 Hz, 1H), 4.03 (t, J= 2.5 Hz, 2H), 2.78 (s, 6H), 2.66 (t, J = 2.5 Hz, 2H), 1.78 (q, J = 7.0 Hz, 2H), 1.08 (t, J =

132.49, 131.65, 130.49, 130.47, 130.05, 129.65, 128.97, 128.77, 128.68, 127.66, 116.03, 114.05, 71.73, 67.72, 61.05, 52.32, 47.11,

26.05, 12.95; MS (EIL, 70eV): m/z (%) = 431[M™", C,3H30FNO,]; HRMS (ES-TOF) calcd for C,sH30FNO, 431.2261, found 431.2259.
(E)-1-(1-(4-(2-(dimethylamino)ethoxy)phenyl)propylidene)-5-fluoro-3-(4-fluorophenyl)-2,3-dihydro-1H-inden-2-o0l (3ae)

N Light brown semi solid; Yield: 58 %; IR viay (KBr, cm!): 3426 (OH str), 2923 (aromatic C-H str), 1591 (aromatic, C=C

? str), 1417, 1395, 1282, 1170, 1092; 'TH-NMR (CDCl;, 500 MHz) 6 (ppm): 7.98 (t, J = 8.5 Hz, 2H), 7.79-7.76 (m, 2H),

) 7.70 (dd, J=17.5, 1.5 Hz, 2H), 7.47 (dd, J= 8.5, 2.0 Hz, 1H), 7.25-7.36 (m, 2 H), 6.86 (dd, J = 8.0, 3.0 Hz, 2H), 4.52 (d,

520 Q J=3.0,Hz, 1H), 4.44 (d, J=3.0 Hz, 1H), 4.15(t, J=2.0 Hz, 2H), 2.98 (s, 6H), 2.72 (t, J=2.0 Hz, 2H), 2.25(q,J

F =7.0Hz 2H), 1.19 (t, J=7.0 Hz, 3H), 3.52 (s, br, D,O exchangeable, 1 H); 13C- (CDCls, 125 MHz) & (ppm): 161.27,

160.55, 159.47, 158.77, 138.76, 138.54, 130.68, 130.49, 130.05, 129.65, 128.97, 128.65, 127.66, 117.97, 117.66, 114.76, 70.72, 66.73,



61.35, 52.32, 48.05, 26.95, 13.32; MS (EI, 70eV): m/z = 449 [M", CysHyF>NO,]; HRMS (ES-TOF) calcd for CysHyoF,NO,

449.2166, found 449.2168

(E)-1-(4-chlorophenyl)-3-(1-(4-(2-(dimethylamino)ethoxy)phenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (3af)

N— Light brown semi solid; Yield: 55 %; IR Vi (KBr, cm): 3449 (OH str), 2950 (aromatic C-H str), 1582 (aromatic, C=C
str), 1389, 1275, 1059, 854, 723 (C-Cl, str); 'H-NMR (CDCl;, 500 MHz) 6 (ppm): 8.08 (dd, /= 7.0, 2.0 Hz, 1H), 7.94

) (d, J=8.5Hz, 1H), 7.83 (d,J=8.5, Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.47(d, J= 8.5 Hz, 1 H), 7.27 (t, J = 7.0 Hz, 2H),

OH

3af Q

o 2.5 Hz, 2H), 3.00 (s, 6H), 2.81(t, J=3.0 Hz, 2H), 2.26 (q, J= 8.0 Hz, 21,), 1.08 (t, J = 8.0 Hz, 3H), 3.41 (s, br, D,O

7.16 (d, J=18.5 Hz, 1H), 6.89 (dd, J=8.0, 2.5 Hz, 2H), 4.67 (d, J=3.0 Hz, 1H), 4.32 (d, J= 3.0 Hz, 1H), 3.94 (d, J =

exchangeable, 1 H); 3C- (CDCl;, 125 MHz) & (ppm): 159.55, 157.27, 137.76, 132.54, 132.47, 131.77, 130.65, 130.49, 130.05,
129.65, 128.97, 128.68, 128.66, 127.03, 117.95, 115.76, 71.72, 67.73, 61.35, 52.32, 48.97, 28.95, 14.05; MS (EI, 70eV): m/z (%) =

447[M*, Co5H30CINO,], 449[M*2]; HRMS (ES-TOF) calcd for C,5H;30CINO, 447.1965, found 447.1967.

(E)-1-phenyl-3-(1-(4-(2-(piperidin-1-yl)ethoxy)phenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (3ag)
Light yellow semi solid; Yield: 58 %; IR vpa. (KBr, cm'): 3420 (OH str), 2959, 2869 (aromatic C-H str), 1583

(aromatic, C=C str), 1253, 1063, 835; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.91(d, J = 8.0 Hz, 2H), 7.83 (d, J = 8.5

-

) Hz, 2H), 7.59 (t, J = 8.5 Hz, 1H), 7.48-7.45 (m, 2H), 7.42-7.39 (m, 2H), 7.27-7.25 (m, 2H), 6.91 (d, J = 8.0 Hz, 2H),

O on 527(d,J=2.0Hz,1H),5.12(d, J=2.0 Hz, 1H), 4.14 (t, J=2.5 Hz, 2H), 2.92 (m, 2H), 2.76 (t, J = 6.0 Hz, 2H), 2.49

- O



(s, 4H), 1.59 (q, J = 8.0 Hz, 2H), 1.44 (t, /= 6.0 Hz, 2H), 1.18 (t, /= 8.0 Hz, 3H), 3.85 (s, br, D,O exchangeable, 1 H), *C- (CDCl;,
125 MHz) ¢ (ppm): 158.27, 153.65, 137.77, 132.54, 132.47, 131.77, 130.65, 130.49, 130.05, 129.65, 128.97, 128.68, 128.66, 127.03,
118.95, 117.66, 117.05, 115.65, 76.16, 74.32, 63.73, 58.79, 56.95, 28.15, 26.97, 25.04, 13.05; MS (EI, 70eV): m/z = 453[M*,
C;31H35NO;]; HRMS (ES-TOF) caled for Cs,H35sNO, 453.2668, found 453.2666.
(E)-5-fluoro-3-phenyl-1-(1-(4-(2-(piperidin-1-yl)ethoxy)phenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (3ah)

Light brown semi solid; Yield: 59 %; IR vy (KBr, cm™): 3415 (OH str), 2931, 2873 (aromatic C-H str), 1597 (aromatic, C=C str),
1263, 1081, 860, 737; '"H-NMR (CDCls, 500 MHz) & (ppm): 7.88-7.84 (m, 4H), 7.55-7.49 (m, 4H), 7.42-7.26 (m, 2H), 6.87 (t, J=17.5

Hz, 2H), 4.68 (d, J=3.5Hz, 1H), 4.51 (d, J= 3.0 Hz, 1H), 3.83 (d, J= 3.0 Hz, 2H), 3.84-3.80 (m, 2 H), 2.77 (t, J = 4.0 Hz, 2H),

0 2.39-2.36 (m, 4H), 1.49 (q, J = 7.5 Hz, 2H), 1.14 (t, J = 6 Hz, 4H ), 0.97 (t, J = 7.5 Hz, 3H), 3.83(s, br, D,O
N
S exchangeable, 1H), 3C- (CDCls, 125 MHz) & (ppm): 161.15, 157.78, 153.62, 137.47, 132.74, 132.57, 131.65, 130.79,
O,

) 130.45, 130.05, 129.79, 128.93, 128.68, 128.66, 127.05, 117.00, 116.65, 116.08, 76.32, 74.16, 64.75, 58.93, 56.70,

O on 27.79,26.95,25.43, 14.55; MS (EI, 70eV): m/z (%) = 471[M", C5;H34FNO,]; HRMS (ES-TOF) caled for C5,H34FNO,
F 3ah Q 471.2574, found 471.2571.
(E)-1-(4-fluorophenyl)-3-(1-(4-(2-(piperidin-1-yl)ethoxy)phenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (3ai)
Q Light yellow semi solid; Yield: 58 %; IR vy (KBr, cm™): 3429 (OH str), 2951, 2880 (aromatic C-H str), 1607 (aromatic,

§ C=C str), 1271, 1107, 843, 729; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.89-7.85 (m, 4H), 7.56-7.50 (m, 4H), 7.41-7.39

(m, 2H), 6.87 (t, J=7.5 Hz, 2H), 4.67 (d, J = 3.5 Hz, 1H), 4.50 (d, J = 4.0 Hz, H), 3.74 (t, J= 6.5 Hz, 2H), 3.85-3.80



(m, 2 H), 2.76 (t, J= 6.0 Hz, 2H), 2.40-2.39 (m, 4H), 1.48 (q, J = 8.0 Hz, 2H), 1.14(t, J = 6.0 Hz, 4H), 0.97(t, J = 8.0 Hz, 3H), 3.45
(s, br, D,O exchangeable, 1H); 3C- (CDCls, 125 MHz) & (ppm): 161.15, 157.62, 153.78,137.47, 132.74, 132.57, 131.65, 130.93,
130.68, 130.66, 129.79, 128.45, 128.16, 127.05, 117.00, 116.65, 116.05, 76.32, 74.08, 64.75, 58.93, 56.70, 27.87, 26.95, 25.79, 14.43;
MS (EIL, 70eV): m/z (%) = 471[M*, C3;H34FNO;]; HRMS (ES-TOF) calcd for C3;H34FNO, 471.2574, found 471.2571.
(E)-5-fluoro-3-(4-fluorophenyl)-1-(1-(4-(2-(piperidin-1-yl)ethoxy)phenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (3aj)

Q Light yellow semi solid; Yield: 55%; IR vy. (KBr, cm): 3382 (OH str), 2992, 2886 (aromatic C-H str), 1620
(aromatic, C=C str), 1262, 1095, 860, 743; 'H-NMR (CDCl;, 500 MHz) 6 (ppm): 8.05 (d, J= 8.5 Hz, 2H), 7.94 (d, J =

8.5 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 7.53 (d, J = 8.5 Hz, 2H), 7.47(d, J = 8.5 Hz, 2H), 7.28 (t, J = 8.5 Hz, 2H), 7.16 (d,

3.04-3.00 (m, 2H), 2.96 (t, J= 6.0 Hz, 2H), 2.49-2.48 (m, 2H), 1.69 (q, J= 7.5 Hz, 4H), 1.44 (t,J= 7.5 Hz, 3H), 4.42
(s, br, D,O exchangeable, 1 H); 13C- (CDCl;, 125 MHz) 8 (ppm):161.25, 160.57, 159.44, 158.76, 138.77, 138.57, 130.68, 130.49,
130.25, 129.65, 128.97, 128.65, 127.66, 117.97, 117.67, 114.76, 73.32, 70.72, 66.73, 61.35, 51.32, 30.09, 27.15, 26.09, 13.05; MS (EI,
70eV): m/z (%) = 489[M*, C3;H33F,NO,]; HRMS (ES-TOF) caled for C3;H33F,NO, 489.2479, found 489.2477.
(E)-1-(4-chlorophenyl)-3-(1-(4-(2-(piperidin-1-yl)ethoxy)phenyl)propylidene)-2,3-dihydro- 1 H-inden-2-ol (3ak)
Q Light yellow semi solid; Yield: 52 %; IR vy (KBr, cm™): 3440 (OH str), 2920 (aromatic C-H str), 1592 (aromatic, C=C
2 str), 1406, 1336, 1233, 1125(C-O-C, str), 1091, 771 (C-Cl, str); "TH-NMR (CDCls, 500 MHz) & (ppm): 7.92 (d, J= 7.0 Hz,
O 2H), 7.83 (d, J = 7.5 Hz, 2H), 7.59 (d, J = 7.0 Hz, 1H), 7.48-7.45 (m, 1H), 7.41(dd, J = 7.0, 2.5 Hz, 1H), 7.27-7.25 (m,
Lo
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2H), 6.91 (d,J=17.5 Hz, 1H), 5.27 (d,J=2.0 Hz, 1H), 5.12 (d, /= 3.0 Hz, 1H), 4.14 (t, /= 3.0 Hz, 2H), 2.94-2.90 (m, 2H), 2.77 (t,
J=6.0 Hz, 2H), 2.49-2.47 (m, 4H), 1.59 (q, J = 7.0 Hz, 2H), 1.44 (t, J = 6.0 Hz, 4H), 1.19 (t, J = 7.0 Hz, 3H), 3.70 (s, br, D,O
exchangeable, 1H); 1*C- (CDCl;, 125 MHz) 6 (ppm): 157.78, 153.62, 137.74, 132.57, 132.47, 131.79, 130.65, 130.45, 130.05, 129.63,
128.79, 128.68, 128.66, 127.05, 118.96, 117.65, 117.05, 115.66, 76.13, 74.32, 64.73, 58.90, 56.75, 27.95, 26.79, 25.45, 14.35; MS (EI,
70eV): m/z (%) = 487[M*, C3;H3,CINO;], 489[M*?]; HRMS (ES-TOF) calcd for Cy4H,oF,0 487.2278, found 487.2276.
(E)-1-(1-(4-hydroxyphenyl) propylidene)-3-phenyl-2,3-dihydro-1H-inden-2-ol (3al)

HO Light brown semi solid; Yield: 70%; IR vy. (KBr, cm™): 3429 (OH str), 2951, 2880 (aromatic C-H str), 1607

Cl

)
O’ OH (d,J=28.5Hz, 1H), 7.83 (d, J= 8.5 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.47(d, J = 8.5 Hz, 1H), 7.27 (t, J = 8.0 Hz, 2H),

(aromatic, C=C str), 1271, 1107, 843, 729; 'H-NMR (CDCls, 500 MHz) & (ppm): 8.11(dd, J = 8.5, 2.0 Hz, 2H), 7.94

%l O 7.16 (d, J=8.5 Hz, 2H), 6.88 (dd, J= 8.0, 2.0 Hz, 2H), 4.67 (d, /= 4.0 Hz, 1H), 4.20 (d, /= 4.0 Hz, 1H), 2.19(q, J
= 8.0 Hz, 2H), 1.10 (t, J= 8.0 Hz, 3H), 3.68 (s, br, D,0O exchangeable, 1H); 1.56 (s, br, D,O exchangeable, 1H) ; 3C- (CDCls, 125
MHz) & (ppm):159.60, 155.65, 142.65, 141.32, 138.52, 131.66, 130.97, 130.68, 129.97, 129.58, 128.68, 127.97, 126.68, 121.97,
121.68, 116.66, 115.32, 71.08, 51.68, 26.12, 13.03; MS (EI, 70eV): m/z (%) = 342[M", C,4H»,0,]; HRMS (ES-TOF) calcd for
Cy4H»,0, 342.1620 [M+H]*, found 342.1617.
(E)-5-fluoro-1-(1-(4-hydroxyphenyl)propylidene)-3-phenyl-2,3-dihydro-1H-inden-2-ol (3am)

HO Light brown semi solid; Yield: 72%; IR v (KBr, cm™): 3415 (OH str), 2931, 2873 (aromatic C-H str), 1597

O (aromatic, C=C str), 1263, 1081, 860, 737; 'H-NMR (CDCls;, 500 MHz) & (ppm): 7.99-7.86 (m, 2H), 7.79-7.76 (m,

F Lo
3am Q



2H), 7.71 (dd, J = 1.5, 8.0 Hz, 2H), 7.49-7.44 (m, 2H), 7.34(dd, J = 2.0, 8.0 Hz, 2H), 6.88 (dd, J = 2.0, 7.0 Hz, 2H), 4.49 (t, /= 3.0
Hz, 1H), 4.46 (d, J=3.0 Hz, 1H), 2.29 (q, /= 8.0 Hz, 2H), 1.28 (t, J = 8.0 Hz, 3H), 6.17 (s, br, D,0O exchangeable, 1H), 3.70 (s, br,
D,O exchangeable, 1H); '3C- (CDCls, 125 MHz) & (ppm):165.58, 158.32, 142.54, 141.47, 138.35, 130.97, 130.66, 129.97, 129.68,
128.97, 127.97, 126.95, 116.66, 115.05, 113.65, 73.05, 52.12, 28.03, 14.03; MS (EI, 70eV): m/z = 360[M™", C,4H,,FO,]; HRMS (ES-
TOF) caled for Cp4H,FO, 360.1526, found 360.1529.
(E)-1-(4-fluorophenyl)-3-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (3an)

HO, Light yellow semi solid; Yield:70%; IR vy (KBr, cm™): 3382 (OH str), 2992, 2886 (aromatic C-H str), 1620

Gl

/ (aromatic, C=C str), 1262, 1095, 860, 743; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.88-7.84 (m, 4H), 7.55-7.50 (m, 4H),
O’ O 7.42-7.39 (m, 2H), 6.87 (t, J= 8.0 Hz, 2H), 4.88 (d, J= 3.5 Hz, 1H), 4.61 (d, J= 3.5 Hz, 1H), 2.38 (q, J= 7.0 Hz,

- O 2H), 1.37 (t, J=17.0 Hz, 3H), 3.65 (s, br, D,O exchangeable, 1H), 1.62 (s, br, D,O exchangeable, 1H), *C- (CDCl;,
] 125 MHz) & (ppm):162.32, 156.54, 142.47, 141.58, 138.65, 130.97, 130.68, 129.97, 129.68, 128.68, 127.96, 126.67,
116.65, 115.05, 113.66, 71.12, 55.08, 26.35, 14.35; MS (EL, 70eV): m/z (%) = 360[M*, C,4H,FO,]; HRMS (ES-TOF) calcd for
Cy4HFO, 360.1526, found 360.1528.
(E)-5-fluoro-3-(4-fluorophenyl)-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (3a0)
HO Light brown semi solid; Yield: 68%; IR vy (KBr, cm™): 3405 (OH str), 2922, 2875 (aromatic C-H str), 1595
O (aromatic, C=C str), 1266, 1089, 858, 731; 'H-NMR (CDCl;, 500 MHz) & (ppm): 8.00-7.85 (m, 2H), 7.80-7.77 (m,

)
i O. OH 2H), 7.76-7.69 (m, 2H), 7.47 (dd, J = 2.0, 8.0 Hz, 1H), 7.36 (dd, J = 2.0, 7.0 Hz, 2H), 6.89 (dd, J = 2.0, 8.0 Hz, 2H),

3ao Q

F



4.50 (d, J=4.0 Hz, 1H), 4.46 (d, J=3.5 Hz, 1H), 2.29 (q, J= 8.0 Hz, 2H), 1.28 (t, /= 8.0 Hz, 3 H), 6.10 (s, br, D,0O exchangeable,
1H), 1.72 (s, br, D,O exchangeable, 1H); 3C- (CDCl;, 125 MHz) & (ppm):163.58, 158.32, 142.65, 141.47, 138.54, 130.97, 130.68,
129.97, 129.68, 128.97, 127.68, 126.66, 116.65, 115.05, 113.66, 73.05, 52.12, 28.35, 14.59; MS (EI, 70eV): m/z (%) = 378[M™",
Cy4HF>,0;]; HRMS (ES-TOF) caled for Cp4Hy0F,0, 378.1431, found 378.1434.
(E)-1-(4-chlorophenyl)-3-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (3ap)
HO Light brown semi solid; Yield: 67%; IR v, (KBr, cm™): 3440 (OH str), 2920 (aromatic C-H str), 1592 (aromatic,
O C=C str), 1406, 1336, 1233, 1091, 771 (C-Cl, str); 'H-NMR (CDCls, 500 MHz) & (ppm): 8.09 (dd, J = 2.0, 7.5 Hz,
O o4 2H), 7.94 (d, J= 8.5 Hz, 1H), 7.83 (d, J= 8.5 Hz, 1H), 7.53 (d, J= 8.5 Hz, 2H), 7.47 (d, /= 8.5 Hz, 1H), 7.27 (t, J =
3ap Q 8.5 Hz, 1H), 7.16 (d, J=8.5Hz, 1H), 6.89 (dd, J= 2.0, 8.0 Hz, 1H), 4.68 (d, J=3.5 Hz, 1H), 4.21 (d,J=4.5 Hz, 1H),
¢ 2.19(q, J=7.0 Hz, 2H), 1.19 (t, J= 7.0 Hz, 3H), 3.67 (s, br, D,0 exchangeable, 1H), 1.65 (s, br, D,O exchangeable,
1H); 3C- (CDCl;, 125 MHz) & (ppm):163.35, 142.68, 141.52, 138.75, 131.52, 130.97, 130.68, 129.98, 129.65, 128.68, 127.78,
126.36, 116.62115.35, 113.66, 70.13, 51.12, 26.66, 51.68, 15.68; MS (EI, 70eV): m/z (%) = 376[M", Cp,H,,Cl0O,], 378[M*?]; HRMS
(ES-TOF) caled for Cyp4H;;C10, 376.1230, found 376.1233.
(E)-1-phenyl-3-(1-phenylpropylidene)-2,3-dihydro-1H-inden-2-o0l (3aq)
O Light brown semi solid; Yield: 72%; IR vy. (KBr, cm™): 3425 (OH str), 2935, 2877 (aromatic C-H str), 1585
/ (aromatic, C=C str), 1266, 1088, 862, 733 'H-NMR (CDCl;, 500 MHz) & (ppm): 7.91-7.66 (m, 4H), 7.6-7.54 (m, 1H),

st
7.54-7.50 (m, 4H), 7.37-7.34 (m, 2H ), 7.33-7.32 (m, 1H ), 7.31-23 (m, 2H), 4.72 (d, J=2.0 Hz, 1H), 4.18 (d, J=2.0



Hz, 1H), 2.31 (q, J = 7.0 Hz, 2H), 1.17 (t, J = 7.0 Hz, 3H ), 3.30 (s, br, D,O exchangeable, 1H); 3C- (CDCl;, 125 MHz) 6
(ppm):157.60, 142.65, 141.32, 138.58, 131.52, 130.97, 130.68, 129.97, 129.68, 128.68, 127.78, 126.35, 121.97, 121.68, 116.66,

115.32, 71.12, 51.03, 26.66, 13.68; MS (EI, 70eV): m/z (%) = 326[M*, C,4H,,0]; HRMS (ES-TOF) calcd for Cy4H»,0 326.1671,

found 326.1673.

(E)-5-fluoro-3-phenyl-1-(1-phenylpropylidene)-2,3-dihydro-1H-inden-2-ol (3ar)

O Light yellow semi solid; Yield: 74%; IR V. (KBr, cm™): 3449 (OH str), 2950 (aromatic C-H str), 1682 (C=0 str),
/ 1582 (aromatic, C=C str), 1389, 1275, 1059, 854; 'H-NMR (CDCl;, 500 MHz) 6 (ppm): 7.87-7.85 (m, 4H), 7.55-7.49
OH
F (m, 4H), 7.41-7.39 (m, 2H), 6.87 (t, J= 7.5 Hz, 2H), 4.58 (d, J = 3.5 Hz, 1H), 4.31 (d, J=4.0 Hz, 1H), 2.37 (q, J =

7.5 Hz, 2H), 1.38 (t, J = 7.5 Hz, 3H), 1.88 (s, br, D,O exchangeable, 1H); 3C- (CDCls, 125 MHz) & (ppm):160.54,
156.47, 142.32, 141.58, 138.65, 130.97, 130.68, 129.97, 129.68, 128.66, 127.97, 126.68, 116.06, 115.05, 113.65, 71.12, 51.08, 26.35,
13.95; MS (EL, 70eV): m/z (%) = 344[M™, Cp4H,FO]; HRMS (ES-TOF) calcd for C,4H,F,0 344.1576, found 344.1574
(E)-1-(4-fluorophenyl)-3-(1-phenylpropylidene)-2,3-dihydro-1H-inden-2-ol (3as)

O Light yellow semi solid; Yield: 70 %; IR vyay (KBr, cm!): 3439 (OH str), 2922 (aromatic C-H str), 1670 (C=O0 str),

o

3as
O 7.5 Hz, 2H), 1.38 (t, J = 7.5 Hz, 3H), 1.70 (s, br, D,O exchangeable, 1 H); *C- (CDCls, 125 MHz) & (ppm):160.52,
F

1594 (aromatic, C=C str), 1491, 1399, 1296, 1095; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.88-7.85 (m, 4H), 7.56-7.50

(m, 4H), 7.42-7.39 (m, 2H), 6.87 (t, J = 7.0 Hz, 2H), 4.88 (d, J = 3.5 Hz, 1H), 4.60 (d, J = 3.5 Hz, 1H), 2.38 (q, J =



156.44, 142.32, 141.58, 138.65, 130.97, 130.68, 129.78, 129.68, 128.68, 127.97, 126.68, 116.66, 115.05, 113.65, 71.08, 51.12, 26.35,
13.66; MS (EI, 70eV): m/z (%) = 344[M™, C,4H,FO]; HRMS (ES-TOF) calcd for C,4H,,F,0 344.1576, found 344.1574.
(E)-5-fluoro-3-(4-fluorophenyl)-1-(1-phenylpropylidene)-2,3-dihydro-1H-inden-2-ol (3at)

O Light yellow semi solid; Yield: 68 %; IR vp. (KBr, cm™): 3466 (OH str), 2920 (aromatic C-H str), 1593 (aromatic,

J
Oy
3at Q

F

exchangeable, 1 H); 13C- (CDCl3, 125 MHz) 8 (ppm):164.58, 160.32, 142.54, 141.47, 138.65, 130.97, 130.68, 129.97, 129.68, 128.66,

C=C str), 1398, 1281, 1095, 843'H-NMR (CDCl;, 500 MHz) & (ppm): 7.99-7.86 (m, 2H), 7.80-7.76 (m, 2H), 7.71
(dd, J=2.5,8.5 Hz, 2H), 7.47 (dd, J=2,7.5 Hz, 2H), 7.37-7.34 (m, 2H), 6.89 (dd, J=2.5,7.5 Hz, 2H), 4.50 (d,

J=45Hz, 1H), 446 (d, J=4.5Hz, 1 H), 2.29 (q, J=8.0 Hz, 2H), 1.28(t, J = 8.0 Hz, 3H), 3.52 (s, br, D,O

127.97, 126.95, 116.66, 115.05, 113.65, 73.12, 52.05, 28.35, 14.95; MS (EI, 70eV): m/z (%) = 362[M*, C,4H,oF,0]; HRMS (ES-
TOF) caled for Cy4HyoF,0 362.1482, found 362.1482.
(E)-1-(4-chlorophenyl)-3-(1-phenylpropylidene)-2,3-dihydro-1H-inden-2-o0l (3au)
O Light brown semi solid; Yield: 65 %; IR vy (KBr, cm™): 3426 (OH str), 2923 (aromatic C-H str), 1591 (aromatic,
/ C=C str), 1417, 1395, 1282, 1170, 1092, 757 (C-Cl, str); 'H-NMR (CDCls, 500 MHz) & (ppm): 8.08 (dd, J= 2, 8 Hz,

O’ OH

Sau O 8.0 Hz, 2H), 7.16 (d, J= 8.0 Hz, 1H), 6.87 (dd, J= 2.0, 7.5 Hz, 2H), 4.68 (d, J=3.5 Hz, 1H), 4.21 (d, J=3.5 Hz,
(¢]]

1H), 2.19 (q, J = 8.0 Hz, 2H), 1.10 (t, J = 8.0 Hz, 3H), 1.60 (s, br, D,O exchangeable, 1H); '*C- (CDCls, 125 MHz) & (ppm):156.60,

2H), 7.94 (d, J = 7.5 Hz, 1H), 7.83 (d, /= 7.5 Hz, 1H), 7.53 (d, J = 7.5 Hz, 2H), 7.47 (d, J = 8.0 Hz, 1H), 7.27(t, J =



142.32, 141.58, 138.65, 131.52, 130.97, 130.68, 129.97, 129.68, 128.68, 127.7, 126.35, 116.66, 115.32, 113.65, 71.03, 51.12, 26.68,

13.66; MS (EL 70eV): m/z = 360[M*, C24H,;ClO], 362[M*2]; HRMS (ES-TOF) calcd for C4H,;C10 360.1281, found 360.1283.

(E)-5-bromo-3-(4-(2-(dimethylamino)ethoxy)phenyl)-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (4ab)

HO, Yellow semi solid; Yield: 55%; IR Vpax (KBr, cm™): 3453 (OH str), 2957 (aromatic C-H str), 1587 (aromatic, C=C
str), 1385, 1274, 1064, 851; "H-NMR (CDCls, 500 MHz) 6 (ppm): 7.88 (dd, J= 8.0, 2.5 Hz, 2H), 7.81 (d, J=18.5
Br O. > Hz, 1H), 7.69-7.59 (m, 4H), 7.35-7.32 (m, 1H), 6.95(d, J =9 Hz, 3 H), 5.34 (s, 1H), 4.87 (d, J = 2.0 Hz, 1H),
448 (d, J=2.0 Hz, 1H), 4.26 (t, J= 2.5 Hz, 2H), 3.52 (s, 1H), 2.74 (s, 6H), 2.58 (t, J=2.5Hz, 2H), 2.12(q, J

' =7.5,1.5Hz, 2H,), 1.04 (t, J= 7.0 Hz, 3H); 13C- (CDCls, 125 MHz) & (ppm): 163.14, 161.127, 159.41, 157.88,

156.62, 140.112, 139.53, 136.28, 133.63, 131.54, 130.78, 129.62, 129.30, 124.37, 123.13, 116.12, 115.11, 73.13, 68.13, 62.15, 52.12,

47.45,27.45, 14.10; HRMS (ES-TOF) calcd for CpgH30BrNO3 507.1409, found 507.1407.

(E)-5-chloro-3-(4-(2-(dimethylamino)ethoxy)phenyl)-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (4ac)

HO, Yellow semi solid; Yield: 52%; IR V. (KBr, em!): 3408 (OH str), 2917 (aromatic C-H str), 1589 (aromatic, C=C

) str), 1489, 1415, 1288, 1177, 1091, 1014, 929 and 701; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.88 (t, J = 8 Hz,

c O. ” 2H), 7.85 (t, J= 8 Hz, 2H), 7.88 -7.81 (m, 3H), 7.79 — 7.61 (m, 4H), 7.59 —7.32 (m, 1H), 6.94 (d, J= 8.0 Hz, 3H),

4ac 5.34 (s, I1H), 4.87 (d, J=2.0 Hz, 1H), 4.48 (d,J=2.0 Hz, 1H), 4.26 (t, J=2.5 Hz, 2H), 3.52 (s, 1H), 2.74 (s,

' 6H), 2.58 (t, J=2.5 Hz, 2H), 2.12 (q, J= 7.5, 1.5 Hz, 1H), 1.04 (t, J= 7.0 Hz, 3H); 1*C- (CDCls, 125 MHz) &



(ppm): 160.07, 159.62, 144.00, 143.57, 137.30, 136.65, 133.00, 130.92, 129.62, 129.29, 128.66, 128.07, 122.30, 117.13, 116.93,
73.13, 66.26, 61.16, 51.79, 46.79, 31.19, 14.92; HRMS (ES-TOF) calcd for CpgH3oCINO; 463.1914, found 463.1915.

(E)-3-(4-(2-(dimethylamino)ethoxy)phenyl)-5-fluoro-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (4ad)

HO Light yellow semi solid; Yield:52%; IR Vi (KBr, cm™): 3393 (OH str), 2953 (aromatic C-H str), 1575 (aromatic,

) C=C str), 1464, 1403, 1275, 1152, 1081, 1002, 911 and 725; '"H-NMR (CDCl;, 500 MHz) & (ppm): 7.91 — 7.64 (m,

F O. > 3H), 7.63 - 7.51 (m, 3H), 7.37 — 7.33 (m, 2H), 7.32 — 7.21 (m, 3H), 5.75 (s, 1H), 4.79 (d, /= 2.0 Hz, 1H), 4.18 (d,

01 J=2.0 Hz, 1H), 4.07 (d, J= 2.5 Hz, 2H), 3.6 (s, 1H), 3.12 (s, 6H), 2.50 (t, J = 2.5 Hz, 2H), 2.32(q, J = 8.5, 1.5

N\/ Hz, 2H), 1.17 (t, J = 7.0, Hz, 3H); '3C- (CDCl;, 125 MHz) 6 (ppm): 163.14, 161.12, 159.41, 157.87, 156.62,

140.11, 139.52, 136.27, 133.62, 131.54, 130.77, 129.62, 129.30, 124.36, 123.12, 116.12, 115.10, 73.13, 68.12, 62.14, 52.81, 47.45,

27.45, 14.10; HRMS (ES-TOF) calcd for CysH30FNO;5 447.2210, found 447.22009.

(E)-5-bromo-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin-1-yl)ethoxy)phenyl)-2,3-dihydro-1H-inden-2-ol (4ae)

HO Yellow semi solid; Yield: 55%; IR Vpax (KBr, cm™): 3359 (OH str), 2957 (aromatic C-H str), 1572 (aromatic, C=C
) str), 1458, 1412, 1278, 1156, 1088, 1013, 915 and 732; 'H-NMR (CDCl;, 500 MHz) & (ppm): 8.03 (d, J=8.0 Hz,
(X )-on
& O 3H), 7.82 (d, J=7.0 Hz, 2H), 7.76 (dd, J=2.0, 7.0 Hz, 4H), 7.49 ( d,J=9.0 Hz, 1H),7.12 (t, J = 7.5 Hz, 3H),
4ae

5.56 (s, 1H), 4.75 (d, J= 2.0 Hz, 1H), 4.36 (d, J=2.0 Hz, 1H), 4.14 (t, J= 2.5 Hz, 2H), 3.75 (s, 1H), 3.05(t, J =

2.5, 2H), 2.65(t, J = 3.0 Hz, 4H), 2.33 (q, J = 1.5, 9.0 Hz, 2H), 1.64-1.61 (m, 2 H), 1.51 (t,, J=2.5 Hz, 2H ),



1.02 (t,, J= 8.0 Hz, 3H); 3C- (CDCl;, 125 MHz) & (ppm): 161.13, 157.13, 156.41, 142.62, 140.10, 139.54, 136.27, 133.63, 131.54,
130.78, 129.62, 129.30, 122.37, 122.13, 116.19, 115.19, 73.13, 69.15, 58.10, 57.45, 52.81, 29.17, 25.14, 23.10, 12.56; HRMS (ES-
TOF) calcd for C3;H34BrNO; 547.1722, found 547.1724.

(E)-5-chloro-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin-1-yl)ethoxy)phenyl)-2,3-dihydro- 1 H-inden-2-ol (4af)

HO Brown semi solid; Yield: 55%; IR vya (KBr, cm™): 3419 (OH str), 2933, 2879 (aromatic C-H str), 1598
O (aromatic, C=C str), 1262, 1083, 862, 739; 'H-NMR (CDCls, 500 MHz) 6 (ppm): 7.96 (t, J=9.0 Hz, 2H), 7.55-
OH
¢ O 7.47 (m, 4H), 7.45-7.39 (m, 3H), 6.99-6.97 (m, 2H), 5.77 (s, 1H), 4.64 (d, J=2.0 Hz, 1H), 4.21 (d, J=2.0 Hz,
4af

L 9 1H), 4.04 (t, J= 2.5 Hz, 2H), 3.75 (s, 1 H), 2.95 (t, J=2.5 Hz, 2H), 2.58 (t, J=2.5 Hz, 4H), 2.35(q, J=7.0,
1.5 Hz, 2H), 1.48 (t, J= 2.5 Hz, 4H ), 1.01 (t, J= 7.5 Hz, 3H); 13C- (CDCls, 125 MHz) & (ppm): 160.12, 158.41,
144.87, 144.62, 140.10, 139.54, 136.27, 133.63, 131.54, 130.78, 129.62, 124.37, 124.13, 117.69, 117.19, 73.15, 69.13, 58.10, 57.45,
52.81,27.17, 25.14, 23.10, 13.13; HRMS (ES-TOF) calcd for C3;H3,CINO; 503.2227, found 503.2227.

(E)-5-fluoro-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin- 1-yl)ethoxy)phenyl)-2,3-dihydro-1H-inden-2-ol (4ag)

HO Yellow semi solid; Yield: 52%; IR Vi, (KBr, cm™): 3438 (OH str), 2953, 2882 (aromatic C-H str), 1609 (aromatic,
O ) C=C str), 1271, 1107, 846, 729; "H-NMR (CDCls, 500 MHz) & (ppm): 8.02 (d, J = 8.0 Hz, 2H), 7.77 (t, /= 7.0 Hz,
[ o
] Q 2H), 7.61 (t, J=7.0 Hz, 3H), 7.48 (d, J=8.0 Hz, 1H), 7.13 (t, J= 8.0 Hz, 3H), 5.55 (s, 1H), 4.74 (d, J = 2.0 Hz,
4ag

1H), 4.36 (d, J = 2.0 Hz, 1H), 4.14 (t, J = 2.5 Hz, 2H), 3.75 (s, 1H), 3.048 (t, J = 2.5 Hz, 2H), 2.65 (t, J=2.5 Hz,

4H), 2.33 (q, J = 2.5, 7.5 Hz, 2H), 1.65 — 161 (m, 2H), 1.51 (t, J = 2.5 Hz, 4H), 1.02 (t, J = 8.0 Hz, 3H); '3C-



(CDCl;, 125 MHz) 6 (ppm): 161.12, 157.12, 156.41, 142.62, 140.10, 139.54, 136.27, 133.63, 131.54, 130.78, 129.62, 129.30, 122.37,
122.13, 116.19, 115.19, 73.13, 69.15, 58.10, 57.45, 52.81,27.17, 25.14, 23.10, 12.55; HRMS (ES-TOF) calcd for C;;H34FNO;

487.2523, found 487.2524.

(Z)-5-bromo-3-(4-(2-(dimethylamino)ethoxy)phenyl)-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (Sab)
on Brown semi solid; Yield: 8%; IR vyay (KBr, cm™): 3415 (OH str), 2934, 2875 (aromatic C-H str), 1599 (aromatic,

C=C str), 1267, 1085, 865, 635; '"H-NMR (CDCls, 500 MHz) & (ppm): 7.89-7.69 (m, 4H), 7.55-7.48 (m, 2H), 6.97-

6.81(m, 5H), 4.69 (d, J=2.5 Hz, 2H), 4.28 (d, J=2.5 Hz, 2H), 4.27 (t, J= 2.5 Hz, 2H), 2.93 (s, 6H), 2.87 (t, J=
' 2.5Hgz, 2H), 1.78 (q, J = 8.0, 2.5 Hz, 2H), 0.67 (t,J = 7 Hz, 3H ); 3C- (CDCls, 125 MHz) & (ppm): 163.14, 161.22,

159.42, 157.87, 156.62, 140.12, 139.53, 136.27, 133.63, 132.54, 130.77, 129.62, 129.30, 124.37, 123.13, 116.12, 115.10, 71.14, 66.13,

60.13, 50.17, 46.45, 25.45, 12.20; HRMS (ES-TOF) caled for CpgH30BrNO3 507.1409, found 507.1407.

(Z)-5-chloro-3-(4-(2-(dimethylamino)ethoxy)phenyl)-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-ol (5ac)

Brown semi solid; Yield: 10%; IR vy (KBr, cm): 3451 (OH str), 2955 (aromatic C-H str), 1584 (aromatic,

C=C str), 1387, 1275, 1062, 855, 725 (C-Cl, str); 'H-NMR (CDCl;, 500 MHz) 6 (ppm): 7.90 -7.85 (m, 2H), 7.54

—7.59 (m, 2H), 7.10 — 7.03 (m, 3H), 7.00- 6.93 (m, 4H), 5.52 (s, 1H), 4.52 (d, J=2.0 Hz, 1H), 4.18 (d, J= 2.0

(0]
1N\/ Hz, 1H), 4.06 (t, J = 2.5 Hz, 2H), 3.50 (s, 1H), 2.86 (s, 6H), 2.63 (t, J= 2.5 Hz, 2 H), 1.67 (q, J= 1.5, 7.5 Hz,

2H), 0.67 (t, J = 6.5 Hz, 3H); '*C- (CDCl;, 125 MHz) é (ppm): 160.12, 159.62, 159.29, 144.01, 143.62, 137.12, 136.65, 133.09,



130.92, 129.87, 129.29, 128.66, 128.07, 122.30, 117.29, 116.93, 72.33, 65.26, 61.17, 51.76, 45.69, 26.31, 11.92; HRMS (ES-TOF)
calcd for C,5H;3¢oCINO; 463.1914, found 463.1912.
(Z)-3-(4-(2-(dimethylamino)ethoxy)phenyl)-5-fluoro-1-(1-(4-hydroxyphenyl)propylidene)-2,3-dihydro-1H-inden-2-o0l (Sad)

Brown semi solid; Yield: 9%; IR vy (KBr, cm™): 3382 (OH str), 2992, 2886 (aromatic C-H str), 1620 (aromatic,
C=C str), 1262, 1095, 860, 743; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.91 — 7.71 (m, 4H), 7.70-7.42 (m, 4H),

6.96 (t, J=8.5 Hz, 1H), 6.86 (t,J= 8.5 Hz, 2H), 5.29 (s, 1H), 4.50 (d, J = 2.0 Hz, 1H), 4.18 (d, J = 2.0 Hz, 1H),

OXN\/ 4.03 (t, J = 2.5 Hz, 2H), 3.39 (s, 1H), 2.78 (s, 6H), 2.66 (t, J = 2.5 Hz, 2H), 1.78 (q, J = 2.5, 6.0 Hz, 2H), 0.68 (t,
J = 6.5 Hz, 3H); 3C- (CDCls, 125 MHz) & (ppm):163.14, 161.12, 159.41, 157.87, 156.62, 140.11, 139.52, 136.27, 133.62, 131.54,
130.77, 129.62, 129.30, 124.36, 123.12, 116.17, 115.10, 71.13, 66.12, 60.13, 50.17, 46.45, 25.45, 12.10; HRMS (ES-TOF) calcd for

Cy3H30FNO3 447.2210, found 447.2209..

(Z)-5-bromo-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin-1-yl)ethoxy)phenyl)-2,3-dihydro-1H-inden-2-ol (5ae)
Light yellow semi solid; Yield:10 %; IR vy (KBr, cm!): 3444 (OH str), 2922 (aromatic C-H str), 1595 (aromatic,

C=C str), 1418, 1328, 1235, 1129(C-O-C, str), 1091; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.91-7.86 (m, 3H),

7.71-7.51 (m, 1H), 7.49-7.26 (t, J = 8.0 Hz, 4H), 7.12-6.85 (m, 4H), 5.59(s, 1H), 4.59 (d, J=2.0 Hz, 1H), 4.18 (d,
(0]
XNQ J=2.0 Hz, 1H), 2.98 (t, J = 2.5 Hz, 2H), 2.87(t, J = 2.5 Hz, 4H), 4.02 (t, J= 2.5 Hz, 2H), 1.87 (q, J=1.5, 8.0 Hz,

2H), 1.34 (t, J = 2.5 Hz, 2H), 1.26 (t, J = 2.5 Hz, 4H), 0.78 (t, J = 7.0 Hz, 3H)); '3C- (CDCls, 125 MHz) & (ppm): 161.124, 157.13,



156.41, 142.63, 140.10, 139.54, 136.27, 133.63, 131.54, 130.77, 129.62, 129.30, 122.36, 122.12, 116.19, 115.19, 73.11, 69.15, 58.48,
57.55,52.81,25.25, 23.14, 21.30, 10.77; HRMS (ES-TOF) calcd for C3;H34,BrNO; 547.1722, found 547.1724.
(Z)-5-chloro-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin-1-yl)ethoxy)phenyl)-2,3-dihydro- 1 H-inden-2-ol (5af)

Light yellow semi solid; Yield: 8%; IR v (KBr, cm™): 3431 (OH str), 2951, 2880 (aromatic C-H str), 1608

(aromatic, C=C str), 1271, 1109, 843, 729; 'H-NMR (CDCls, 500 MHz) & (ppm): 7.87 (t, J = 8.0 Hz, 3H), 7.52-

-~ 7.11 (m, 3H), 7.01-6.92 (m, 5H), 5.61 (s, 1H), 4.67 (d, J=2.0 Hz, 1H), 4.23 (d, J=2.0 Hz, 1H), 4.11 (t, J=2.5
NQ Hz, 2H), 2.67-2.52 (m, 6 H), 1.86 (q, J = 8.5, 1.5 Hz, 2H), 1.49-1.25 (m, 6H), 0.68 (t, J = 7.0 Hz, 3H); 13C-

(CDCl;, 125 MHz) 6 (ppm): 160.12, 158.41, 144.87, 144.67, 140.10, 139.54, 136.22, 133.62, 131.50, 130.77, 129.64, 129.32, 124.36,

123.12, 117.69, 117.10, 73.19, 69.13, 58.10, 57.44, 52.85, 25.67, 23.83, 21.14, 11.10; HRMS (ES-TOF) caled for C;;H3;CINO;

503.2227, found 503.2228.

(Z)-5-fluoro-1-(1-(4-hydroxyphenyl)propylidene)-3-(4-(2-(piperidin- 1-yl)ethoxy)phenyl)-2,3-dihydro-1H-inden-2-ol (5ag)

on  Light yellow semi solid; Yield: 10%; IR vy (KBr, cm!): 3440 (OH str), 2920 (aromatic C-H str), 1592 (aromatic,

C=C str), 1408, 1338, 1231, 1125(C-O-C, str), 1091, 650 (C-F, str); 'H-NMR (CDCls;, 500 MHz) & (ppm): 7.91-

( 7.18 (m, 3H), 7.70-7.42 (m, 4H), 6.96 (t, J = 8 Hz, 1H), 6.86 (t, J = 8.0 Hz, 3H), 5.59 (s, 1H), 4.59 (d, J= 2 Hz,
Ly

O 1H), 4.18 (d, J = 2.0 Hz, 1H), 4.03 (t, J = 2.5 Hz, 3H), 3.45 (s, 1H), 2.98 (t, /=2.5 Hz, 2H), 2.87 (t, J= 2.5 Hz,

4H), 1.87 (q, J= 8.0, 1.0 Hz, 2H), 1.34 (t, J = 2.5 Hz, 4H), 1.26 (t, J = 2.5 Hz, 4H), 0.78 (t, J = 7.0 Hz, 3H), '*C- (CDCls, 125 MHz)

d (ppm): 161.12, 157.13, 156.41, 142.62, 140.10, 139.54, 136.27, 133.62, 131.55, 130.77, 129.62, 129.30, 122.36, 122.12, 116.19,



115.19, 73.10, 69.14, 58.45, 57.55, 52.81, 25.25, 23.14, 21.30, 10.77; HRMS (ES-TOF) calcd for C;;H34FNO; 487.2523, found

487.2525.
(E)-6-(2-(3,17-dihydroxy-13-methyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-
70%, 'H

Me
17-yl)vinyl)-2-(4-methoxyphenyl)-4H-chromen-4-one (6ad): Cream color solid, yield:

NMR(CDCls, 500 MHz): 8.26 (s, 1H), 7.87 (d, J = 7Hz, 2H), 7.70 (d, J= 8.5Hz, 1H), 7.50 (d, J = 8.5Hz,

2H), 7.08 (d, J = 8.5Hz, 1H), 7.01 (d, J = 8.5Hz, 2H), 6.76 (s, 1H), 6.69-6.59 (m, 3H), 3.88 ( s, 3H), 3.70 (s, br, D20 exchangeable,

1H, OH ), 2.83-2.80 (m, 2H), 2.24-1.54 (m, 13H), 1.01 (s, 3H). HRMS: Anal calcd for CssH3NaOs (M+Na) 571.2460, found

571.2481.
® (E)-3-(2-(3,17-dihydroxy-13-methyl-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]phenanthren-17-

yl)vinyl)-2-(4-methoxyphenyl)-4H-chromen-4-one (6ag): Cream color solid, yield: 65%, 'H NMR(CDCl;, 500
HO O‘ 6ag MHz): 8.26 (s, 1H), 7.87 (d, J = 7Hz, 2H), 7.70 (d, J= 8.5Hz, 1H), 7.50 (d, J = 8.5Hz, 2H), 7.08 (d, J = 8.5Hz,
1H), 7.01 (d, J = 8.5Hz, 2H), 6.76 (s, 1H), 6.69-6.59 (m, 3H), 3.88 ( s, 3H), 3.70 (s, br, D20 exchangeable, 1H, OH ), 2.83-2.80 (m,

2H), 2.24-1.54 (m, 13H), 1.01 (s, 3H). IR (KBr): 3650, 3501, 1682, 1400, 1215, 1034 cm'!. HRMS: Anal calcd for C3¢H36NaOs

(M+Na) 571.2460, found 571.2481
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4. HRMS spectras of selected tamoxifen analogs
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