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1. Materials and Methods:
1.1 Chemical and starting materials

Commercial reagents were used without further purification and all the experiments were
carried out in the open atmosphere and at room temperature. The starting material
Hexamethyleneimine (Azepane) was purchased from Sigma Aldrich. The solvents were dried

and distilled before their use.
1.2 Physical measurements

Infrared spectra were recorded in the region of 400-4000 cm'as KBr pellets on a Varian
Excalibur 3100 FT-IR spectrophotometer. 'H and '3C NMR spectra were recorded in
CDCI; on a JEOL JNM-ECZ500R/S1 FT-NMR spectrometer using TMS as an internal
reference. Electronic spectra were recorded at different solution concentrations in CDCl; on a
SIMADZU 1700 UV-vis. spectrophotometer and emissions spectra were recorded on Agilent
Technologies Cary Eclipsed Fluorescence Spectrophotometer. Magnetic susceptibility
measurements were conducted at room temperature using a Cahn—Faraday electrobalance,

with Hg[Co(NCS),] serving as the calibrant.

2. Anti-cancer study
2.1 Cell viability Assay

MTT assay was employed to check the cytotoxicity of the synthesized ligands and complexes
[1-5]. In brief, cells (1x10* cells/well) were grown in 96-well plates and treated with varying
concentrations of the ligand and complexes, and kept for overnight in a humidified CO,
incubator at 37 °C. Following incubation, MTT solution (5 mg/mL) was applied to each well
and the plate was placed in a CO, incubator for 3h. The absorbance of the solubilized crystals
was measured at 595 nm on a microplate using a microplate reader (Thermo Scientific,
multiskan FC) only after the insoluble formazan crystal was dissolved in 100 uL. DMSO.

GraphPad Prism 5 software was used to calculate the ICs, values using the given equation:

S Absorbance in the treated group
% Cell Viability = - x100
Absorbance in the untreated group
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2.2 Cell Proliferation Assay

MDA-MB 231 (5 x 103 cells/well) cells were treated with 10 pg/mL of ligand and its metal
complexes for 24h and 0.1% DMSO (vehicle control) [6]. The culture medium was removed
and cells were fixed with ethanol for 10 min. Afterward, crystal violet solution (0.05% crystal
violet in 20% ethanol) was added for 10 min. The cells were washed with running tap water
and crystals were solubilized with methanol. Absorbance at 595 nm was measured using a

microplate reader, and the triplicate values were plotted on a graph.
2.3 Quantification of glucose in cell culture supernatant

The glucose level of the cell-free culture supernatant was quantified by a commercial glucose
estimation kit (Beacon Diagnostics, India) following the manufacturer’s protocol [7].
Concisely, MDA-MB-231 (1x 10° cells/well) were treated with respective ICsg
concentrations of ligand and metal complexes and kept in CO, incubator for 24 h of
incubation period. Afterward, 10 puL of culture supernatant was taken from each treatment
group and mixed with 1 mL of working reagent containing phenol, glucose-oxidase,
peroxidase, and 4-aminoantipyrine followed by incubation at 37 °C for 10 min. The
absorbance of the reaction mixture was taken at 492 nm using a microplate reader. The

concentration of glucose was expressed in mg/dL.
2.4 Nitrite estimation assay in cell culture supernatant

The level of nitric oxide (NO) was estimated by indirectly measuring the nitrite (NO,) (one of
the stable breakdown products of NO) level following the method described by Ding et al.
[8], with a slight modification based on the Griess reaction. The Griess Reagent system is
based on the two-step diazotization reaction that converts nitrite into an azo dye product by
using sulphanilamide and naphthyl-ethylene diamine dihydrochloride (NED) under acidic
conditions (phosphoric acid), which can be quantified spectrophotometrically at 540 nm.
Briefly, culture supernatant was incubated with an equal volume of Griess reagent [1% (w/)

sulfanilamide in 2.5% H3;PO,4 and 0.1% (w/v) naphthyl-ethylene diamine dihydrochloride] and
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kept in dark at room temperature for 10 min in a 96-well culture plate. The absorbance was

taken at 540 nm using a microplate reader.

3. IR Spectra of Ligand and its Complexes
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Supplementary Fig. 2: IR spectrum of [Co(acdt);]-CHCl; (1)
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Supplementary Fig. 3: IR spectrum of [Cu(acdt);] (2)
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Supplementary Fig. 4: IR spectrum of [Zn,(u,-acdt),(acdt),] (3)
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3. NMR Spectra of Ligand and its Complexes
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Supplementary Fig. 6: '3C NMR spectrum of ligand (acdt)

S6



Col3

BE+08

rBE+08

+-8E+08

7E+08

GE+08

GE+08

-GE+08

SE+08

—E+08

4E+08

4E+08

-3E+08

r2E+08

F2E+08

-2E+08

1E+08

SE+07

5E+07

6
f (ppm)

Supplementary Fig. 7: "H NMR spectrum of [Co(acdt);]-CHCl; (1)
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Supplementary Fig. 8: 13C NMR spectrum of [Co(acdt);]-CHCl; (1)
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Supplementary Fig. 10: 3C NMR spectrum of [Zn,(u;-acdt),(acdt),] (3)
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Supplementary Fig.11: '"H NMR spectrum of [PhHg(acdt)] (4)
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Supplementary Fig. 12: 3C NMR spectrum of [PhHg(acdt)] (4)
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4. Electronic spectra
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Supplementary Fig. 13: d-d Transition spectra of complexes 1 and 2 at 10> M in DMSO.
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3. X-ray Crystallography

Crystals suitable for X-ray analyses of complexes 1-4 were grown at room temperature. The
Single crystal data were collected on Rigaku Oxford Gemini diffractometer equipped with a
CrysAlisPro CCD software using a graphite mono-chromated Mo Ka (A= 0.71073 A)
radiation source at 296 K. A multi-scan absorption correction was solved by direct methods
(SHELXL-08) and refined against all data by full matrix least-square on F? using anisotropic
displacement parameters for all non-hydrogen atoms. All the hydrogen atoms were included
in the refinement at geometrically ideal positions and refined with the riding model [9]. The
MERCURY package and ORTEP-3 for windows program were used for generating the

structures [10, 11].
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Supplementary Fig. 14: C—H:--CI hydrogen bonding interactions leading to a
supramolecular architecture in complex 1.

Supplementary Fig. 15: IntramolecularC—H---S hydrogen bonding interactions in complex 2

S11



3"/‘ )= \ 7~
/\g)£ "”“ﬁ )ﬁ”
\ ﬁ "I\e’ \ Ac/
\ /\x:sz /.
Nszm | \ \W P
/~< 2 py /3 A‘% \ . S ¥ ,—v‘( e
f\/ \ )5'/ R fl' \ ,_A‘k/‘/ 4 I
| 4 \f i | # »:l)ﬂ\ \7\ H
A . -J:v AL/
/"“" —{
/ﬂ\ ,\/ 4 3‘{ ,/V \ /\ﬂ/ //
N '
. L ;*cg_ PI=s ,f’( i
A\\‘\/ = Bt \ | ’rj‘/ = N —r\ M.,_‘-
P N v SR P s N / ;( s
‘ \’*/'%\/ A N DA

Supplementary Fig.16: C—H---S intermolecular hydrogen bonding interactions leading to a

supramolecular architecture in complex 3.

Supplementary Table 1: Selected bond distances and angles for complex 1

Bond length (A) Bond angle (°)
Co(1)-S(2) 2.2782(19) S3)- Co(1)—S(2) 96.08(7)
Co(1)-S(3) 2.2775(19) S(4)- Co(1)-S(2) 76.51(7)
Co(1)-S(4) 2.2618(19) S(4)-Co(1)-S(3) 96.65(8)
Co(1)- S(5) 2277(2) S(4)— Co(1)— S(5) 92.58(7)
Co(1)-S(6) 2.2732(19) S(5)- Co(1)-S(2) 94.18(7)
Co(1)-S(7) 2.2587(19) S(6)— Co(1)- S(3) 95.32(7)
N(9)- C(15) 133109) S(6) — Co(1)-S(5) 76.53(7)

C(7)-S(6) 1.716(7) S(7)— Co(1)—S(4) 93.22(8)
C(7)-S(5) 1.704(7) C(15)— S(2)— Co(1) 85.903)
C(8)-S(7) 1.720(7) C(7)—-N(C) - (1) 118.0(10)
C(8)-S(3) 1.710(7) S(7) —Co(1)— S(6) 95.25(3)
C(15)-S(2) 1.701(7) C(8)-S(3) - Co(1) 85.9(2)
C(15)-S(4) 1.714(7) C(15)—S(4)— Co(1) 86.2(2)

Supplementary Table 2: Selected bond distances and angles for complex [Cu(acdt),] (2)

Bond length (A) Bond angle (°)

Cu(1) — S(1) 2.2893(4) S(1) — Cu(1) — S(2) 77.592(13)
Cu(l)—-S2 2.3134(4) S(1) — Cu(1) — S(2) 102.408(13)
S(1) —C(1) 1.7285(14) S(2) — Cu(1) — S(2) 179.999(1)
S(2) —C(1) 1.7256(14) C(1)—S(1) — Cu(l) 84.75(5)
N(1) —C(1) 1.3224(18) C(1) —S(2) — Cu(l) 84.07(5)
N(1) - C(2) 1.4791(19) N(1)- C(1)—S(1) 123.08(10)
N(1) —C(7) 1.4685(19) C(7)- N(1) - C(2) 115.98(12)
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Supplementary Table 3: Selected interatomic distances and angles for [Zn,(u;-acdt),(acdt);]
3)

Bond length (A) Bond angle (°)
Zn(1)- S(4) 2.3495(3) S(4) —Zn(1)-S(3) 104.39(3)
Zn(1)-S(3) 2.3683(3) S(4)—Zn(1)-S(1) 107.98(3)
Zn(1)- S(2) 2.3403(8) S(2)-Zn(1) -S(3) 123.71(3)
Zn(1)- S(1) 2.4561(8) S(3) —Zn(1)=S(1) 111.48(3)
S(4)- C(8) 1.716(2) S(2)- Zn(1)-S(1) 75.64(3)
S(3)—C(8) 1.755(3) C(8) -S(4)~Zn(1) 97.21(9)
N(2) —C(8) 1.326(3) C(8)- S(3) ~Zn(1) 102.32(8)
N(2) -C(9) 1.474(4) C(1)-S(1) —Zn(1) 82.21(9)

Supplementary Table 4: Selected interatomic distances and angles for [PhHg(acdt)] (4)

Bond length (A) Bond angle (°)

Ha(1)- C(3) 2.094(7) C(8)— He(1)— SQ2) 167.103)
S(1) - He(1) 2.829(4) C(1)— S(2) — He(1) 92.37(18)
S(2)— Hag(1) 2.383(6)

S(1)— C(1) 1.707(4) C(1) - S(1)— Ha(1) 79.102)
S(2)— (1) 1.751(5) C(l)—N(1)— C(7) 121.4(4)
N(1)—C(1) 1.327(6) C(9)— C(8) — He(1) 117.2(4)
N(1)— C(7) 1.478(6) S(1)— C(1)=S(2) 119.3(3)
C(8)— C(9) 1.390(7) N(1)— C(1)—S(2) 117.73)
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