Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2019

NOVEL FIXED-RING ANALOGUES OF TAMOXIFEN:
SYNTHESIS AND BIOLOGICAL EVALUATION

Maria A. Chiacchio,® Laura Legnani,® Agata Campisi,** Bottino Paola,®> Lanza Giuseppe,?
Daniela Iannazzo,’ Lucia Veltri,® Salvatore Giofréd and Roberto Romeo!

2 Dipartimento di Scienze del Farmaco, Universita di Catania, Viale A. Doria 6, 95125 Catania,
Italy.

b Dipartimento di Ingegneria, Universita di Messina, Contrada Di Dio, 98166 Messina, Italy.

¢ Dipartimento di Chimica e tecnologie chimiche, Universita della Calabria,Via P. Bucci 12/C,
87036 Arcavacata di Rende, Italy.

d Dipartimento di Scienze chimiche, biologiche, farmaceutiche ed ambientali, Universita di
Messina, Via S.S. Annunziata, 98168 Messina, Italy.

Table of Contents

Molecular Docking Studies
'H and 3C Attached-Proton-Test (APT) NMR of compounds 14a-k
MO06/cc-pVTZ Energies and Cartesian Coordinates



Molecular Docking Studies
Receptor and Ligands Preparation

The X-ray crystal structure of ERa in complex with 4-OH-TAM (PDB code: 3ERT) was retrieved
from the protein data bank database (http://www.rcsb.org/pdb). The AutoDock Tools software has
been used to remove ligands and water molecules, adding all the hydrogen atoms, and to calculate
Gaisteiger charges for each atom of the macromolecules. The chemical structures of compounds
were generated using ChemOffice v12.0 Ultra software package and optimized with ADT 4.2 for
docking studies. The determination of ligand interactions for each pose within the binding pocket of
receptor were analysed by BIOVIA Discovery Studio 2017.

Docking Protocol

Molecular Docking was carried out using AutoDock 4.2. Grid Maps were centered on the ERa
active site with 44 points per dimension and a step size of 0.375. The Lamarckian genetic algorithm
implemented in AutoDock has been employed to dock compounds 14a-k. We have carried out
comparative docking experiments of compounds 14a-k. Each docking experiment consisted of 100
docking runs with 150 individuals and 2.5 x 106 energy evaluations. Other parameters were left to
their default values. 100 highest-scoring docking poses were saved and binding affinity of the best
mode was selected. The cluster with the lowest free energy of binding was visually analyzed using
Python Molecular Viewer 1.4.3 (PMV). The Autodock docking parameters were validated to ensure
that the ligand orientation and the position obtained from the docking studies represent valid
reasonable binding modes of inhibitors. The ligand linezolid was extracted and docked back into the
corresponding binding pocket. The results of docking simulation predicted the binding
conformation of 4-OH-TAM with a root mean square deviation (RMSD) of 1.9 A, compared with
conformation of co-crystallized structure, thus indicating a valid docking protocol.



'H and 3C Attached-Proton-Test (APT) NMR of compound 14a
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14b
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14¢
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14d
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14e
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14f
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'H and '3C Attached-Proton-Test (APT) NMR of compound 14g

mmTm M= o T oMo nor T
R B e e I R A ] ] oo T
6563 88 03 O3 MM P T P e oo

i
X
<
L
Y

1 N
H-Ph :' ET;QS

1es

:11.53{
Auus g
098 -

=

g

1 T i T LT T

120 115 110 105 100 95 90 85 80 75 A0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

oo dwm g @ e mn
n o8 W w o W e +H W d ©
R338888884d8880
W I O I I
. 232333 E588%848%
g.aasgsg@asassda
ge*d
2843
Saa P
"3 o o
o 10
0 -
] 2 e}
s
T8 Bt !
=N
2 N* 8

———63.123
o]




'H and 13C Attached-Proton-Test (APT) NMR of compound 14h
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'H and 3C Attached-Proton-Test (APT) NMR of compound 14i
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14j
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'H and 13C Attached-Proton-Test (APT) NMR of compound 14k
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M062X/cc-pVTZ Energies and Cartesian
Coordinates
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TS6

-1.79502400
-1.74719600
0.55430400
1.74134900
2.74190600
2.01150800
3.96210200
2.53845300
3.22844800
1.25052600
4.18830900
4.74074800
3.45143700
-2.68707900
-3.65030400
-1.75538100
-3.67096800
-4.36432300
-1.79135100
-1.01774700
-2.74087900
-4.41036300
-1.07532500
-2.75800400
5.48032000
5.65131900
6.30606600
-1.99783900
-1.05596600
-3.14041800
-1.28968500
-0.16147600
-3.36391700
-3.83112400
-2.44071300
-0.56511900
-4.25210000
-2.61245400

E =-1236.022598
G=-1235.756068

Imaginary Frequencies: -318.54

e laloN-NoN-NoNo e o WA -No k™

1.93616300
1.91458600
2.06360400
2.52686400
2.32349900
1.67477000
3.33648900
2.03917300
0.87869100
3.69811100
3.84180400
3.05199300
1.53013800
4.48726900
3.33516500

0.60257400
-0.20364600
-0.28023200
-0.24148800

0.65389700
-1.13599800

0.68241500

1.31907100
-1.11812800
-1.85061700
-0.20282400

1.37204700
-1.79891800
-1.67607500
-2.43582100
-2.29937200
-3.81090000
-1.94428800
-3.67411600
-1.70708500
-4.43028000
-4.39903900
-4.15790400
-5.50483100
-0.17917000
-0.96669400

0.62757500

2.01574100

2.86478300

2.50680500

4.23054100

2.45989800

3.87393300

1.82890000

4.73729500

4.90216800

4.26417100

5.80415700

-0.24937900
0.40314900
0.03710800

-0.49026800
1.85432200
2.79760800
2.25542400
4.13239800
2.48008800
3.59373100
1.52773400
4.53379500
4.86015300
3.89969800
5.57593400

-0.42353800
1.83994800
1.94095100
1.22333400
1.61808300
0.17843800
0.97216700
2.44539200
-0.47028100
-0.10430600
-0.06859400
1.26104700
-1.27772600
-0.17863200
0.48321600
-1.00931600
0.33474200
1.13143700
-1.16498400
-1.53198300
-0.48944500
0.85958400
-1.81453300
-0.60958700
-0.75832400
-1.66562600
-0.38615900
-0.45990000
0.10167800
-1.07580100
0.06783800
0.55211900
-1.09160000
-1.55975800
-0.51874200
0.50654200
-1.56832700
-0.54088500

-1.70766800
0.37638900
1.38806300
-0.58949000
0.24385900
1.03520200

-0.61633200
0.96342500
1.69617300

-0.68446900

-1.23546900
0.10311800
1.58023600

-1.35752700
0.04682000
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2.66160000
2.03916700
3.45379200
2.21074400
1.42851000
3.61372100
3.95355400
2.99222100
1.72324900
4.23110300
3.11987500
0.42393100
0.32418200
-0.49127800
-1.84851300
-2.38815200
-2.69920200
-3.74674700
-1.74287600
-4.05409300
-2.26814200
-4.55773800
-4.18471200
-4.72399500
-6.00028600
-6.68714100
-6.41775900

-1.87444300
-2.86421500
-2.18471700
-4.18831900
-2.59507400
-3.51126500
-1.39586900
-4.51497600
-4.96798800
-3.76119600
-5.54970600
0.19582100
-0.20056500

0.38185800

0.24338100

0.56602400
-0.18769100

0.44273700

0.91974800
-0.32988200
-0.40889700
-0.01107300

0.68939900
-0.67316200
-0.15274500
-0.55860600

0.14345800

-0.22361200
-0.96785400
0.87299800
-0.59235200
-1.81677600
1.23710000
1.41993100
0.50636000
-1.16097100
2.08858400
0.79161300
-0.02705900
-1.26843400
0.83576300
0.50321300
-0.74551700
1.52465500
-0.97060600
-1.53545000
1.30393500
2.49065100
0.05404600
-1.92575000
2.07726500
-0.18926800
0.72310900
-1.28768400



