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1H NMR of (Z)-(4-chloro-1-(4-(2-(prop2-yn-1-yloxy)ethoxy)phenyl)but-1-ene-1,2-
diyl)dibenzene (4):
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1H NMR of (Z)-1-(5-(4-((2-(4(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)pentyl)indoline-2,3-dione (11c):
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1H NMR aliphatic expansion of (Z)-1-(5-(4-((2-(4(4-choro-1,2-diphenylbut-1-en-

1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)pentyl)indoline-2,3-dione (11c):
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1H NMR aromatic expansion of (Z)-1-(5-(4-((2-(4(4-choro-1,2-diphenylbut-1-en-

1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)pentyl)indoline-2,3-dione (11c):
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13C NMR of (Z)-1-(5-(4-((2-(4(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)pentyl)indoline-2,3-dione (11c)
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1H NMR of (Z)-1-(8-(4-((2-(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-

1-yl)octyl)indoline-2,3-dione (11d)
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13C NMR of (Z)-1-(8-(4-((2-(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-
1-yl)octyl)indoline-2,3-dione (11d):
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1H NMR of (2)-1-(3-(4-((2-(4-(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)propyl)indoline-2,3-dione (11e):
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13C NMR of (Z)-1-(3-(4-((2-(4-(4-choro-1,2-diphenylbut-1-en-1yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)propyl)indoline-2,3-dione (11e)
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1H NMR of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl)-1H-

1,2,3-triazol-1-yl)propyl)indoline-2,3-dione (11f)
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1H NMR aliphatic expansion of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)propyl)indoline-2,3-dione (11f):
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1H NMR aromatic expansion of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)propyl)indoline-2,3-dione (11f):
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13C NMR of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl)-
1H-1,2,3-triazol-1-yl)propyl)indoline-2,3-dione (11f):
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1H NMR of (Z)-1-(4-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)butyl)-5-fluoroindoline-2,3-dione (11i):
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13C NMR of (Z)-1-(4-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl)-1H-1,2,3-

triazol-1-yl)butyl)-5-fluoroindoline-2,3-dione (11i)
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1H NMR of (2)-5,7-dibromo-1-(2-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-

yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)ethyl)indoline-2,3-dione (11j)
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13C NMR of (Z)-5,7-dibromo-1-(2-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-

yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)ethyl)indoline-2,3-dione (11j)

2300
2200
~2100

C99'BE—
280 TH
898 2

8L By

955 -,
90 49—
e0Lee”

2000

1900

1700

1600

1500

= 1400

1200

1100

1000

900

700

600

400

300

100

2827601
82511
A0FHTT
SET'9TTY
SI9LTT
605 1214
[TANTAS
065921
26921
FALYEAR |
126421
212821
IpEazTf
BLEBTIE
LESBET--
95081
=l e
BEE'OFT~
BIRZHT
£50'SHT
SESERT

BRE'95]~.
PEELST

0ZZ' 08—

-0

100

200

T
10



1H NMR of (2)-5,7-dibromo-1-(4-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)butyl)indoline-2,3-dione (11l):
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13C NMR of (Z)-5,7-dibromo-1-(4-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl)-1H-1,2,3-triazol-1-yl)butyl)indoline-2,3-dione (11l)
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Expanded Aromatic Region of 11l:
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1H NMR of (Z)-1-(5-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl-1H-1,2,3-

trazol-1-yl)pentyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one (12a)
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1H NMR of (Z)-1-(8-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl-1H-1,2,3-

trazol-1-yl)octyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one (12b):
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13C NMR of (Z)-1-(8-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl-1H-
1,2,3-trazol-1-yl)octyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one (12b):
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Expanded Aromatic Region of 12b
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1H NMR of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl-1H-

1,2,3-trazol-1-yl)propyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one (12c):
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13C NMR of (Z)-5-chloro-1-(3-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-yl)phenoxy)ethoxy)methyl-1H-

1,2,3-trazol-1-yl)propyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one (12c):
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1H NMR of (Z)-5-chloro-1-(6-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-

yl)phenoxy)ethoxy)methyl-1H-1,2,3-trazol-1-yl)hexyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one

(12d):
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13C NMR of (2)-5-chloro-1-(6-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl-1H-1,2,3-trazol-1-yl)hexyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one
(12d):
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Expanded Aromatic Region of 12d
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yl)phenoxy)ethoxy)methyl-1H-1,2,3-trazol-1-yl)octyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one

1H NMR of (Z)-5-chloro-1-(8-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
(12e):
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13C NMR of (Z)-5-chloro-1-(8-(4-((2-(4-(4-chloro-1,2-diphenylbut-1-en-1-
yl)phenoxy)ethoxy)methyl-1H-1,2,3-trazol-1-yl)octyl)spiro[indoline-3,2’-[1,3]dioxolan]-2-one
(12e):
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Figure 3: A representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 11a, 11e and 11f. 40 pM Plumbagin was used as a positive control. Data are mean
+ standard deviation ( S.D.) (n=3), where *p<0.05, **p<0.01 and ***p<0.001 significant difference to untreated
control.
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Figure 4: Representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 111, 11c and 11g.40 uM Plumbagin was used as a positive control. Data are mean

+ S.D. (n=3), where *p<0.05,**p<0.01 and ***p<0.001 significant difference to untreated control.
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Figure 5: Representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 11b, 11d and 12e¢. 40 pM Plumbagin was used as a positive control.Data are mean

+ S.D. (n=3), where *p<0.05, **p<0.01 and ***p<0.001 significant difference to untreated control.
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Figure 6: Representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 111, 12d and 12c. 40 pM Plumbagin was used as a positive control. Data are mean
+ S.D. (n=3), where *p<0.05, **p<0.01 and ***p<0.001 significant difference to untreated control.
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Figure 7: Representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 12a, 11j and 11k. 40 pM Plumbagin was used as a positive control. Data are mean
+ S.D. (n=3), where *p<0.05, **p<0.01 and ***p<0.001 significant difference to untreated control.
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Figure 8: Representative graph comparing the percentage cell death of MCF-7 and MDA-MB-231 cells at selected
concentrations of test compounds 12b, 11h and 12f. 40 uM Plumbagin was used as a positive control. Data are mean
+ S.D. (n=3), where *p<0.05, **p<0.01 and ***p<0.001 significant difference to untreated control.
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Figure 9: Ligand-protein interaction profile of ERa complexes of the least active compounds 11c, 11d, 12b, 12e,

12f.
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Table 2: Docking score of the test ligands and positive controls

Ligand identifier
Ospemifene
Plumbagin
Tamoxifen

11a

11f

1le

11g

11i

1ic

Docking score/
(kcal/mol)

-9.1
-6.9
-9.5
-10.4
-9.9
-10.5
-10.5
-10.4

-10.2

RMSD L.b.*

0.000

0.000

0.000

1.454

1.802

0.000

2.166

0.000

0.000

RMSD u.b.*

0.000

0.000

0.000

1.938

2.525

0.000

3.252

0.000

0.000



11b -10.1 1.775 3.902

11d -9.6 0.000 0.000
12e -9.6 1.533 2.514
123 -10.2 2.122 3.551
*11j -10.7 0.000 0.000
11k -10.5 0.000 0.000
111 -10.3 0.000 0.000
12d -10.0 2.566 5.156
12c -10.8 0.000 0.000
12b -9.8 0.000 0.000
11h 9.4 1.933 3.905
12f -10.2 2.564 3.814

* RMSD |.b- root mean square deviation of lower bound conformation; RMSD u.b.- root mean square
deviation of upper bound conformation (The two variants of RMSD measure the differences in atom
conformation ignoring symmetry)

Table 3: Flexibility and Polarity features estimated using Ligand Scout

Ligand identifier TPSA clogP R(l;?l:?lls)le A:t)::::lc
11j 86.550 6.175 14 29
11k 86.550 8.084 15 29
111 86.550 8.475 16 29
12e 87.940 8.845 20 29
12d 87.940 8.059 18 29
12¢ 87.940 6.889 15 29
12b 87.940 8.186 20 29
12f 87.940 6.374 15 29
Ospemifene 29.460 5.640 9 18

Table 4: Grid point parameters for docking

Grid Point Parameters

Grid center co-ordinates Grid size

X =30.173 X =40




Y =-1.997
7 =24.207




