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Figure S1: FT-IR spectra of the complexes 1-4 recorded using KBr disc in the range 400-4000

cm™? shows the isostructural behavior of the complexes in solid state observed from close
resemblances in the finger-print region.
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Figure S2: UV-Vis absorption spectra of the complexes 1-4 (10 ¢M) in acetonitrile/DMF (95/5)
for a period of 4 h at a time interval of 10 min at 298 K. Inset shows variation in the absorbance

of complexes at 272, 295, 299, 360 and 380 nm with time.
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Figure S3: The Ln"'-Ln"" bond lengths (A) in the structure of the complexes 1-4.
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Figure S4: The Ln""-O donor bond lengths (A) of the chelating TFA ligand in the structure of
the complexes 1-4.
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Figure S5: The Ln""-O donor bond lengths (A) of the bridging TFA ligand in the structure of
the complexes 1-4.
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[Th2(DPQ)2(TFA)e] (3) [Tb2(DPPZ)2(TFA)s] (4)

Figure S6: The Ln"'-N donor bond lengths (A) in the structure of the complexes 1-4.
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[Euz2(DPPZ)2(TFA)e] (2)

Figure S7: Pi-Pi stacking distances (A) between DPQ/DPPZ in lattice of the complexes 1 (top)
& 2 (bottom).
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Figure S8: Pi-Pi stacking distances (A) between DPQ/DPPZ in lattice of the complexes 3 & 4
(Up and Down).
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Figure S9: Absorption spectral titration of complexes (2-4) (10 M) with increasing
concentration of CT-DNA in 5 mM Tris HCI-NaCl buffer (pH = 7.2) showing the hypochromic
shift in absorbance band. Arrow decrease in intensity of absorption band with increasing DNA

concentration.
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Figure S10: Quenching of emission intensity of EB-DNA adduct at 603 nm (Aex = 546 nm) with
the addition of complexes (2-4) in 5 mM Tris-HCI/5 mM NaCl buffer (pH = 7.2) at 298 K.
arrows shows the increase in concentration of the complexes displaces EB from its adduct EB-
DNA causing quenching in emission. Slit width (Excitation and Emission) =5 nm, [EB] = 12

LM,
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Figure S11: Emission spectral titration of BSA (5 M) with complexes (1-4) in in 5 mM Tris
HCI-NaCl buffer (pH = 7.2) showing guenching in the emission (350 nm) of tryptophan residue
at 280 nm excitation. Upside down arrow (red) shows hypochromic shift in the intensity of
emission with increasing concentration of complex. Slit width (Excitation and Emission) = 5

nm.

S13



—~
Q
=
—~
(=)
~

75 -
Ar =15 nm 500 4 A2 =60 nm
1
60 - [1]
= —~ 400 -
> 5
© y
g T8 & 300+
£ z
7 =
n
& 30- C 200 -
T 1
- £
15 100 - :
0 = T T T T T T T 1 0 T T T 1
260 270 280 290 300 310 320 260 W iiao th 300 320
Wavelength (nm) avelength (nm)

Figure S12: Synchronous emission spectra measurement of BSA (5 M) with increasing
concentration of [Eu2(DPQ)2(TFA)e] (1) with AA=15 nm (a) and AA=60 nm (b) in 5 mM Tris-
HCI 5 mM NaCl buffer (pH = 7.2) at 298 K. Arrow shows the quenching in the emission of
BSA with addition of complex. Slit width (Excitation and Emission) =5 nm.
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Figure S13: Synchronous emission spectra measurement of BSA (5 M) with increasing
concentration of [Eu2(DPPZ)2(TFA)s] (2) with AA=15 nm (a) and AA=60 nm (b) in 5mM Tris-
HCI/5mM NaCl buffer (pH = 7.2) at 298 K. Arrow shows the quenching in the emission of BSA
with addition of complex. Slit width (Excitation and Emission) =5 nm.
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Figure S14: Synchronous emission spectra measurement of BSA (5 xM) with increasing

concentration of [Th2(DPQ)2(TFA)e] (3) with AA=15 nm (a) and AA=60 nm (b) in 5mM Tris-

HCI/5mM NaCl buffer (pH =7.2) at 298 K. Arrow shows the quenching in the emission of BSA

with addition of complex. Slit width (Excitation and Emission) =5 nm.
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Figure S15: Synchronous emission spectra measurement of BSA (5 ¢M) with increasing

concentration of [Th2(DPPZ)2(TFA)s] (4) with AA=15 nm (a) and AA=60 nm (b) in 5mM Tris-

HCI/5mM NaCl buffer (pH = 7.2) at 298 K. Arrow shows the quenching in the emission of BSA

with addition of complex. Slit width (Excitation and Emission) = 5nm.
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Figure S16: Cytotoxicity profile of [Eu2(DPQ)2(TFA)e] (1) in HeLa and MCF-7 cell lines
after 24 h incubation in at 37 °C measured using MTT assay.

100 - - HelLa Cells
MCF-7 Cells

80
>
=
E 60
3
>
© 40
&)
S )

20

0- T T T T T
0 20 40 60 80 100
[Complex]/uM

Figure S17: Cytotoxicity profile of [Eu2(DPPZ)2(TFA)s] (2) in HeLa and MCF-7 cell lines
after 24 h incubation at 37 °C measured using MTT assay.
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Figure S18: Cytotoxicity profile of [Th2(DPQ)2(TFA)e] (3) in HeLa and MCF-7 cancer cell
lines after 24 h incubation at 37 °C measured using MTT assay.
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Figure S19: Cytotoxicity profile of [Th2(DPPZ)2(TFA)e] (4) in HeLa and MCF-7 cancer cell
lines after 24 h incubation at 37 °C measured using MTT assay.
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Figure S20: Photoinduced cytotoxicity profile of [Eu2(DPQ)2(TFA)s] (1) in MCF-7 cell lines
after 4 h incubation in dark at 37 °C followed by exposure to UV-A light (365 nm) for 1 h

assessed using MTT assay.
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Figure S21: Photoinduced cytotoxicity profile of [Th2(DPQ)2(TFA)e] (3) in MCF-7 cell lines
after 4 h incubation in dark at 37 °C followed by exposure to UV-A light (365 nm) for 1 h

assessed using MTT assay.
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Figure S22: Confocal laser scanning microscopy images (CLSM) of cellular localization in the
HelLa and MCF-7 cell lines treated with [Eu2(DPQ)2(TFA)e] (1). Panel I: Cells incubated with
complex 1 (10 M) for 4 h showing red emission at Aex = 405 nm; Panel I1: Cells stained with
nucleus staining dye Hoechst 33342 (5 pgmLt) showing blue emission at Aex = 350 nm; Panel 111:

Merged images demonstrating nucleus and cytosolic localization of complex 1. Scale bar = 50 zm.
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Figure 23: Confocal laser scanning microscopy images (CLSM) of cellular localization in the
HelLa and MCF-7 cell lines treated with [Th2(DPPZ)2(TFA)e] (4). Panel I: Cells incubated with
complex 4 (10 M) for 4 h showing green emission at Aex = 488 nm; Panel 11: Cells incubated with
nucleus staining dye Hoechst 33342 (5 pgmL™t) showing blue emission at Aex = 350 nm; Panel 111:

Merged images showing nucleus and cytosolic localization of complex 4. Scale bar = 50 #m.
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Experimental Section
Materials and methods:

All the chemicals used in the synthesis were procured from either Sigma Aldrich or Alfa Aesar.
Solvents were of spectroscopic grade or purified by standard literature procedures.! DPQ and
DPPZ Ligands were prepared by treating phenanthroline 5, 6-dione, and ethylene diamine or 1, 2
diamino benzene.? The Hoechst 33342 dye for the nucleus staining was purchased from Thermo
Fischer scientific. Trypsin- ethylenediaminetetraacetic acid (trypsin-EDTA), Dulbecco’s modified
eagle’s medium (DMEM) and 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) were all procured from Sigma-Aldrich. Penicillin-streptomycin antibiotic solution (100X)
was procured from Himedia. Dimethyl sulfoxide (DMSQO), formaldehyde was obtained from
Merck Chemicals, India. Fetal bovine serum (FBS) was purchased from Gibco Life Technologies.
Human cervical carcinoma (HeLa) cells were procured from National Centre for Cell Science
(NCCS), Pune. Human breast carcinoma (MCF-7) cells were procured as a kind gift from Prof.

Bushra Ateeq, Indian Institute of Technology Kanpur, India.

A Perkin Elmer model 1320 FT-IR spectrometer used to record the FT-IR spectra in the range
4000-400 cm™ using KBr pellets. UV-Vis electronic absorption behavior of the ligand and
complexes were studied on Varian V670 spectrometer at 298 K. Emission spectral measurement
of the ligands and time-resolved luminescence spectra of the complexes were recorded on an
Agilent Cary Eclipse fluorescence spectrophotometer. Luminescence decay measurement of the
Eu'' at 615 nm and Th'""" at 545 nm in the complexes at Lex = 290 nm excitation wavelength. The
number of the water molecules in the first coordination sphere of the respective Eu''and Th'"
complexes was calculated from the modified Horrock’s equation using their decay lifetime in H,O
and D,0.% The overall quantum yield (govera) Of the luminescence of the complexes 1-4 were

calculated from the following equation taking quinine sulphate as reference standard.*

Poverall= @retAresl N%/Alrefret

Where A is the absorbance at the excitation wavelength, | represent the area under the emission
plot, n is the refractive index of the respective solvent and ¢ref is the quantum yield of the quinine

sulphate as a reference at RT.
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