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Figure.S1. "H NMR spectrum of ligand IS (400 MHz, DMSO-de)

ISsigrlature SIF VIT VELLORE

161.81
157.94
150.86
150.14
149.43
143.59

é

140.44
132.21
131.79
129.68
123.18
121.98
119.90
119.15
116.91
40.59
40.38
40.17
39.96
39.75
39.55
39.34

Current Data Parameters
NAME Dr.MAPO71124
10

EXPNO
PROCNO
F2 - Acquisition Parameters
Date. 20241108
Time 16.55 h
INSTROM spect.
PROBHD  Z108618_0505 (
PULPROG 2gpg30
™ 65536
SOLVENT DMSO
NS 512
D3 a
swH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 175.97
W 20.800 usec
DE 6.50 usec
TR
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
s¥o1 100.6550186 MHz
NUC1 13¢
P1 10.00 usec
PLWL 56.49300003 W
sFoz 400.2596010 MHz
2 1n
CPDPRG(2 waltzlé
PCPD2 90.00 usec
PLW2 15.21399975 W
PLW12 0.42261001 W
PLW13 0.21257000 W
F2 - Processing parameters
s1 32768
sF 100.6449542 MHz
EM
ssB [
LB 1.00 Hz
GB [
pc 1.40
"

T T T
200 180 160

T T
140 120 100 ppm

Figure.S2. *C NMR spectrum of ligand IS (400 MHz, DMSO-ds)
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Figure.S3. FTIR spectrum of ligand IS (400 MHz, DMSO-d¢)
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Figure.S4. ESI-MS spectrum of ligand IS
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Figure.S5. "TH NMR spectrum of ligand IN (400 MHz, DMSO-dg)
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Figure.S6. *C NMR spectrum of ligand IN (400 MHz, DMSO-dc)
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Figure.S7. FTIR spectrum of ligand IN (400 MHz, DMSO-ds)
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Figure.S8. ESI-MS spectrum of ligand IN
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IScl’gna(ure SIF VIT VELLORE

161.78
150.85
150.12
149.29
148.45
147.63
146.56
143.43
140.48
123.22
121.98
120.88
119.61
114.42
56.30
40.59
40.39
40.18
39.97
39.76
39.55
39.34

;

|

sFoz

wucz
CPDPRG (2

T T T T T T
200 180 160 140 120 100 80 60

ppm

e
BROKER
L)

Current Data Parameter:
NAME

-
Dr.MAP121124
21

EXPNO

PROCNO 1

F2 - Acquisition Parameters
pate_ 20241113
Time 11.10 b
INSTRUM spect
PROBHD  Z108618_0505 (
PULPROG zgpg30

kS 65536
SOLVENT oMsO

NS 512

ps

s

FIDRES

aQ

RG

oW

DE

TR

b1

p11

DO 1
sFo1 100.6550186 MAz
Nuc1 13c

P1 10.00 usec
PLWL 56.49300003 W

400.2596010

1n
waltzle
0

PCPD2 90.00 usec
PL 15.21399975 w
PLW1Z 0.42261001 W
PLW13 0.21257000 W
F2 - Processing parametars
s1 276

sr 100.6449542 MHz
wow EM
558 o

L8 1.00 mz
B

rc 1.40

Figure.S10. 3C NMR spectrum of ligand 10 (400 MHz, DMSO-dy)

7|Page




105
110
100
95
90 +
85
80

86'TFIE
0€°L86T
S6'H087

T —
75 T =
-~ i e
=) & o
70 i
e |

08°9L91

65 -
60 -
55 4
50 4
45
40 ]

LO'S9TT

89°96L
68°LLY

I I I I
2500 2000 1500 1000

Wavenumber cm’’

! !
4000 3500 3000

Figure.S11. FTIR spectrum of ligand 10

I
500

1: TOF MS ES+

22062025_ICL 125 (2.2 2000.0,556.27,0.00,LS 3); ABS: Cm (125:131)
272.1038
N -m
Expected value — 272.0920
Obtained value — 272.1038
[273.1037
274 1055
204.0818 596.1057
272.0154. At 679.5070
121.0377 95.0849
5 L 212.0730] 371.0168 541.1785.594-1192] s08.1113 8522355  g05 6730027 6547 1136.2782
100 200 300 400 = 500 600 700 800 200 1000 1100

2.84e8

1191 202§
miz

Figure.S12. ESI-MS spectrum of ligand 10
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Figure.S16. ESI-MS spectrum of ligand IF




Signature SIF VIT VELLORE
ICl

=- w
&5 = S8R 83832 rBn3838 B =
B 2F =
o~ — mstt:ggg%r-_l\_mmmmmm © o
- - O BB MNMNMNMMKNINNGS O © o
| V= I correne e rocamerars
e APIIL
Exeo
Frocio
2 - Acquisition Pazmsters
cl Daca T iTiTE
Tima
i space
[
EvtrRoG 2930
™ 5936
am88 88 Sorvant orzo
LG 23 2
Y2 Y s H
S s012.520 ne
FioRzs 50284832 He
) e 426884488 ec
Re 11269

Dw 62.400 usec
. b 6.50 usac
: = 303.6 K
o1 1.00000000 sec
. 00 1
sFoL 400.2604716 Muz
Hucy o
— — »1 usec
w

[ f E| I = 1002853535 e
<
' = 053 ue
' ' e
'
1
L]
1 1
A AL
r T T T T T T T T T T T T 1
13 12 1 10 9 8 7 6 5 4 3 2 1 ppm
EIE B EEee
=2 b= —|= —le=|e
- - Nl el

Figure.S17. "H NMR spectrum of ligand ICI (400 MHz, DMSO-ds)
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Figure.S22. 3C NMR spectrum of ligand IBr (400 MHz, DMSO-ds)
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Figure.S23. FTIR spectrum of ligand IBr
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Figure.S24. ESI-MS spectrum of ligand IF
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Figure.S25. "TH NMR spectrum of complex Ti-1-IS (400 MHz, DMSO-ds)
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Figure.S26. 3*C NMR spectrum of complex Ti-1-IS (400 MHz, DMSO-dg)
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Figure.S27. FTIR spectrum of complex Ti-1-1S (400 MHz, DMSO-ds)
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Figure.S28. ESI-MS spectrum of complex Ti-1-IS

16| Page



Auto-Scaled Chromatogram
0.035-
Ti-1-1S '
~
1 ©
0.030] <
] ©
0.025 ]
0.020 |
2 |
< ]
0.015 3
‘ @
1 o
0.010] {
0.005]
0.000- A
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
Peak Results
Name | RT Area | Height | Amount | Units
1 5.808 [ 104329 | 9441
2 6.167 [ 496342 | 32625
Figure.S29. HPLC spectrum of complex Ti-1-IS
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Figure.S30. "H NMR spectrum of complex Ti-2-IN (400 MHz, DMSO-ds)
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Figure.S31. *C NMR spectrum of complex Ti-2-IN (400 MHz, DMSO-de)
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Figure.S32. FTIR spectrum of complex Ti-2-IN
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Figure.S33. ESI-MS spectrum of complex Ti-2-IN (400 MHz, DMSO-d¢)
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Figure.S34. HPLC spectrum of complex Ti-2-IN
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Figure.S35. "TH NMR spectrum of complex Ti-3-10 (400 MHz, DMSO-ds)
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Figure.S36. *C NMR spectrum of complex Ti-3-10 (400 MHz, DMSO-d)

20| Page



Ti-3-10
100

sgsmsg

90

80 I

z
3 =
h
z =
70 ¥ -
—_
th
N —
£ B
J h —
=
[=} -1 ; ﬁ
O\ %:.n
w
60 o

riIL69
00°t6S

05861

ST°LTF

50 .
4000

| I | I
2500 2000 1500 1000

Wavenumber cm™’

I I
3500 3000

Figure.S37. FTIR spectrum of complex Ti-3-10
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Figure.S38. ESI-MS spectrum of complex Ti-3-10
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Figure.S39. HPLC spectrum of complex Ti-3-10
Signature SIF VIT VELLORE
TI-4-IF
T O ONDOND- ODONDNON~ ~
—8RESY585582588858a5 3
VRV = 1227 T
I3 5 g8 88 3528 8988:
=8 ~ TI N RN Scaan F
o @ -3 @G 0w NN NN ©© o
\/ \ NN ~N SN -
N- - N
" . n N
o} N/
J A (e
. " [ ", -
L S s e e e e e e L e e e S iy e e I e s T Ny
9.1 9.0 89 88 87 86 85 84 83 82 81 80 79 78 7.7 76 75 74 73 72 7.1 7.0 69 ppm N — N'N N
| | ) /
4 @ B LA - :
A o~ Ll - o o o
1 1
!
I\
a
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 Ppm
S REY  EES
-+ N o~ ey

22| Page

Figure.S40. "H NMR spectrum of complex Ti-4-1F(400 MHz, DMSO-d)
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Figure.S41. C NMR spectrum of complex Ti-4-1F(400 MHz, DMSO-ds)
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Figure.S42. YF NMR spectrum of complex Ti-4-1F(400 MHz, DMSO-ds)
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Figure.S43. FTIR spectrum of complex Ti-4-IF
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Figure.S44. ESI-MS spectrum of complex Ti-4-1F
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Figure.S45. HPLC spectrum of complex Ti-4-IF
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Figure.S46. "H NMR spectrum of complex Ti-5-ICI (400 MHz, DMSO-dg)
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Figure.S47. C NMR spectrum of complex Ti-5-1C1 (400 MHz, DMSO-dy)
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Figure.S48. FTIR spectrum of complex Ti-5-1Cl
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Figure.S49. ESI-MS spectrum of complex Ti-5-1Cl
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Figure.S50. HPLC spectrum of complex Ti-5-1Cl
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Figure.S51. "H NMR spectrum of complex Ti-6-1Br (400 MHz, DMSO-de)
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Figure.S52. ¥C NMR spectrum of complex Ti-6-1Br (400 MHz, DMSO-de)

28| Page




%

100

Ti-6-1Br

90

80

70 1

60 +

50

£LTTOE ;

i brs !
25 o

?gg PI— = H
=2 LEID

1 = R e
5 gt

S

&

! I ! I ! I 1 ' ] ! !
3500 2500 2000 1500 1000 500

4000

Wavenumber cm™!

Figure.S53. FTIR spectrum of complex Ti-6-1Br
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Figure.S54. ESI-MS spectrum of complex Ti-6-1Br
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Figure.S55. HPLC spectrum of complex Ti-6-1Br
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Fig.S56. UV-Vis Spectra of Ti(IV) complexes in DMSO: H,O (1:9)
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Fig.S57. Fluorescence Spectra of Ti(IV) complexes in DMSO: H,O (1:9)
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Fig.S58. UV-Vis stability study of Ti(IV) complexes in 1:9 DMSO: H,O medium
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Fig.S59. UV-Vis stability study of Ti(IV) complexes in GSH medium
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Fig. S60. UV-visible spectra of Ti(IV) complexes for Lipophilicity study of complexes in octanol: water
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Fig.S61. UV-Visible spectra of DNA Binding studies of Ti(IV) complexes
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Fig.S63. Fluorescence quenching spectra of DNA with increasing concentration of Ti(IV) complexes
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Fig.S67. Cyclic voltammetry DNA binding Studies of Ti(IV) complexes
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Table S1: Oxidation and reduction peaks obtained from Cyclic Voltammograms of Ti(IV) complexes
with CT-DNA(0-50 puM)

Complexes Oxidation peak Reduction peak
Ti-1-IS -0.877,0.533, 1.099 -0.860, -0.117, 1.327
Ti-2-IN -1.328, -0.924, -0.233 -0.920, -0.335
Ti-3-10 -0.892, -0.264 -0.900, -0.355, -0.665, 1.161
Ti-4-IF -0.892,-0.417,1.16 -0.892, -0.148, 0.859
Ti-5-IC1 -0.932, 0.425 -0.916, -0.218, 0.750
Ti-6-1Br -0.908, 0.440, 1.239 -1.249, -0.908, -0.055
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Fig.S68. Fluorescence quenching spectra of BSA with increasing concentration of Ti(IV)

complexes
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Fig.S71. Synchronous spectra of BSA with increasing concentration of Ti(IV) complexes at AA=15 nm
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Table S2; Stern-Volmer plots of Iy/I vs. complex of Synchronous spectra of BSA with increasing

concentration of Ru(II) complexes at AA=15 nm and 60nm
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Complexes Ka Ka
A)A=15nm A%=60 nm

Ti-1-1S 0.1444 0.0334
Ti-2-IN 0.0150 0.0445
Ti-3-10 0.0803 0.1882
Ti-4-IF 0.5071 0.6377
Ti-5-1Cl 0.2911 0.1084
Ti-6-1Br 0.1376 0.3096
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Fig.S75. Site marker fluorescence quenching studies of BSA+Ibuprofin with an increase in the

concentration of Ti(IV) complexes
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Fig.S76. Scatchard plot of log([Io-1]/I) vs log [complex]of site marker fluorescence quenching
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Fig.S77. Site marker fluorescence quenching studies of BSA+Warfarin with an increase in the

concentration of Ti(IV) complexes
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Fig.S78. Scatchard plot of log([Io-1]/I) vs log [complex]of site marker fluorescence quenching
studies of BSA+Warfarin

Table S3; The comparison of binding constants of the complexes Ti(IV) with BSA before and after

the addition of site probe at 298 K. K, binding constant *

COMPLEXES BSA BSA-+Ibuprofen BSA + Warfarin

Kb *(x 10* M) Kb *(x 10* M) Kb *(x 10 M)
Ti-1-IS 0.040 0.034 0.048
Ti-2-IN 0.047 0.015 0.069
Ti-3-10 0.036 0.050 0.058
Ti-4-IF 0.011 0.037 0.040
Ti-5-1C1 0.065 0.035 0.016
Ti-6-1Br 0.014 0.054 0.039
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DC3

DT19

DG4

Ti-1-IS

Fig.S79. Molecular docking of DNA with Ti-1-IS; purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms

E DG2

Ti-2-IN

Fig.S80. Molecular docking of DNA with Ti-2-IN ; purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms
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DA6

Ti-3-I0OCH3

Fig.S81. Molecular docking of DNA with Ti-3-10 ; purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(I'V) ion, red color indicates oxygen atoms

DC3

DC21

Ti-4-1F

Fig.S82. Molecular docking of DNA with Ti-4-1F ; purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms
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DC3

DC21

v Ti-5-ICl

Fig.S83. Molecular docking of DNA with Ti-5-ICl ; purple color indicates carbon atoms, blue
color indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms

DA6

Fig.S84.Molecular docking of DNA with Ti-6-IBr ; purple color indicates carbon atoms, blue
color indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms
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Table S4; Docking scores and binding sites of DNA with Ti(IV) complexes

Complexes Nucleotides Docking scores in kcal/mol
Ti-1-IS DC3, DG4, DT19, DC21, DG22 -9.3
Ti-2-IN DG2, DG4, DC3, DC21, DT20 -10.3
Ti-3-10 DA®6, DG22 -8.4
Ti-4-IF DC3, DG4, DC21, DG22 -9.7
Ti-5-IC1 DC21, DG22, DC3 -9.7
Ti-6-1Br DG4,DA5,DA6,DA16, T19 -9.5

Table S5; Docking scores and binding sites of BSA with Ti(IV) complexes

Complexes Amino acid residues Docking scores in kcal/mol
Ti-1-IS GLU182, ARG185, PRO117,LYS116, -10.8
LEUI115,LYS114, PRO516
Ti-2-IN SER109, LYS114, ARG427, GLU424, -11.5
THR421, PRO420
Ti-3-10 PROA420, VALA423, ILES22, GLU424, -9.2
SER109, PRO110, ARG144
Ti-4-1F GLU125, THR121, LEU122, LYS136, -9.8
GLU140, LEU115, LYS116, ASP118
Ti-5-IC1 ASP118, THR121, LEU122, GLU125, -9.9
LYS132, LYS136, GLU140, PRO113,
LEUI15,LYS116, LEU115,LYS116
Ti-6-1Br THR121, GLU125, LYS132, LYS136, -9.7
GLU140, LYS116, ASP118, LEU122
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H-Bonds Hydrophobicity
Donor 1 3.00

| | 2.00

4 1.00 .
Acceptor i § E ;
i -3.00

Fig.S85. Molecular docking of BSA with Ti-1-IS purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms

H-Bonds - Hydrophobicity
Donor y 3.00
| | 200l

1.00

1% : Ti-2-IN

Acceptor ki -3.00

Fig.S86. Molecular docking of BSA with Ti-2-IN purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms
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H-Bonds Hydrophobicity
3.00
2.00
1.00
0.00
-1.00
-2.00
-3.00

Donor

Ti-3-10

Acceptor

Fig.S87. Molecular docking of BSA with Ti-3-10 purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(I'V) ion, red color indicates oxygen atoms

YS136

?GLUMO

N

Hydrophobicity

3.00
2.00
1.00
0.00

300 Ti-4-1F

H-Bonds

Donor

Acceptor

Fig.S88. Molecular docking of BSA with Ti-4-IF purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(IV) ion, red color indicates oxygen atoms
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| -

Donor / \ S g 3.00

J 2.00

1.00

0.00

-1.00

20 ' Ti-5-1Cl

Acceptor K

Fig.S89. Molecular docking of BSA with Ti-5-ICl purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(I'V) ion, red color indicates oxygen atoms

H-Bonds
Donor

| ]
Ti-6-1Br

Acceptor B8

Fig.S90. Molecular docking of BSA with Ti-6-1Br purple color indicates carbon atoms, blue color
indicates nitrogen, grey color indicates titanium(I'V) ion, red color indicates oxygen atoms
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Table S6; Bond length (A) of Ti(IV) complexes

S.NO Code O-Ti N-Ti O-Ti
1 Ti-1-IS 1.997 2.886 2.032
2 Ti-2-IN 1.997 2.887 2.031
3 Ti-3-10 2.031 2.882 2.032
4 Ti-4-IF 1.998 2.885 2.030
5 Ti-5-ICl1 2.001 2.886 2.031
6 Ti-6-1Br 2.000 2.885 2.029

Table S7; Comparison of experimental and theoretical excitation spectral details

Experimental Theoretical Prediction
Code (1:::) Alzl.l:;ax 2::;:;;’11‘ Transition Orbital Contribution
(®)
Ti-1-1S 339 389 0.325 So—S9 H—L+4 82%, H-3—L 3%,
Ti-2-IN 341 378 0.233 So—S1o H—L+4 46%, H-3—L 19%,
Ti-3-10 340 412 0.298 So—S12 H—L+3 68%, H-3—L 12%,
Ti-4-1F 343 406 0.282 So—S10 H—-L+5 48%, H-4—L 26%,
Ti-5-IC1 345 443 0.316 So—S1 H—L+3 55%, H—L+4 21%,
Ti-6-1Br 343 625 0.238 So—S10 H—-L+5 78%, H-4—L 6%,

*H - HOMO, L - LUMO

H—L+4 83%, H-4—L+2 4%
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Fig.S91. DPPH assay of Ti(IV) complexes
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Fig.S92. MTT assay of Ti(IV) complexes on HeLa cell line
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Fig.S93. MTT assay of Ti(IV) complexes on MCF7 cell line
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