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1. Experimental
1.1. Materials and Methods

Generally, all reactions were carried out under aerobic conditions. The respective substituted-
anilines, palladium (II) chloride, potassium fert-butoxide, p-toluenesulfonic acid and solvents used
within the studies were purchased from commercial suppliers and were used as received.
[PACI,(NCCHj),] and B-ketiminate ((methyl-substituted anilino)pent-3-en-2-one) ligands (3a—j)
(Scheme 1), were synthesized according to literature procedures 8. Compounds 4a—c were

prepared according to modified literature procedures. 10

1.2. Instruments

Infrared spectra were collected using a Thermo Nicolet NEXUS 670 FT-IR spectrometer.
NMR spectra were recorded using a BrukerAvance III 500 FT-NMR spectrometer (‘H at 500.303
MHz, 3C at 125.813 MHz) at ambient temperature. Chemical shifts (d) are reported in parts per
million (ppm) relative to tetramethylsilane using the solvent as internal reference (CDCl;: '"H NMR
0 =17.26 ppm; C{'H} NMR ¢ = 77.16 ppm). Coupling constants (J) are reported in Hertz (Hz)
and integrations are reported in number of protons. The following abbreviations are used to
describe peak patterns: s = single, d = doublet, dd = doublet of doublets, t = triplet, m = multiplet.
The melting points were determined using an AELAB UK melting point apparatus. Microanalysis
was performed using a Thermo FLASHEA 1112 Series instrument. High resolution mass spectra
were recorded with a BrukermicrOTOF QII with an Apollo II ESI source. Thermogravimetric
analyses were performed on a NETZSCH STA 409 PG/PC. UV-Vis absorption bands were
measured by using UV-Vis double beam spectrophotometer model UV 1900i (SHIMAZDU).
HPLC analyses were carried out utilizing a Dionex Summit HPLC system composed from P680
gradient pump, ASI-100 autosampler, TCC-100 column oven and ultimate 3000 VWD-3400RS
detector that provided by Thermo Fisher Scientific. The results obtained using licensed

chromeleon software version 6.8.

1.3. Computational Method
All calculations were performed using ORCA code version 4.2.0. !' Full geometry
optimizations of the ligands 3a—i and complexes 4a—i were carried out using the hybrid GGA

functional PBEO, '? and the Ahlrichs triple-zeta def2-TZVP basis set. '* The impact of the



chloroform solvent was taken into account in all geometry optimizations and excited state
calculations for both ligands and complexes using the conductor-like polarizable continuum model
(CPCM). %15 The lowest 20 singlet-singlet vertical electronic excitations based on PBEO
optimized geometries were computed using the Time-Dependent Density Functional Theory (TD-
DFT) '¢ formalism in chloroform solvent applying the CPCM solvation model using the hybrid
Coulomb-Attenuating Method B3LYP (CAM-B3LYP) functional !7 and the def2-TZVP basis set.
Gabedit program '8 was used to compute and draw the isosurface densities of the molecular

orbitals.

1.4. Crystallography

Single crystals suitable for X-ray structure determination of compound 4¢ were obtained by
slow evaporation of a chloroform solution containing 4¢ at ambient temperature. Crystallographic
data for 4¢ are summarized in Table S5. Data for compound 4¢ were collected with graphite-
monochromated Cu Ka radiation (A = 1.54184 A) at 100 K with an Oxford Rigaku diffractometer.
Data were acquired and processed to give hkl files using CrysAlisPro software. The molecular
structures were solved by direct methods using SHELXS-18/3 '? and refined by full-matrix least-
squares procedures on F? using SHELXL-18/3 2022 All non-hydrogen atoms were refined

anisotropically and a riding model was employed in the treatment of the hydrogen atom positions.

1.5. Hirshfeld Surfaces

Hirshfeld surfaces of compound 4¢ and their associated 2D fingerprint plots were generated
using CrystalExplorer17.5 program 234 and were analyzed to identify the most relevant
intermolecular interactions. The Hirshfeld surfaces were mapped over the normalized contact
distance (dyorm), Which is defined in terms of d., d;, and the vdW radii of the atoms, where d, and
d; are the distances from a point on the surface to the nearest atom outside and inside, respectively.
The Hirshfeld surface colors are used to visualize the inter-atomic contacts as: longer than vdW
contacts (blue), equal to vdW (white), and shorter than vdW (red). The colors of the points on the
2-D fingerprint plots correspond to the frequency of the d. and d; combinations on the Hirshfeld
surface, where red represents larger fraction or contribution and green to blue represent moderate

to small contributions, respectively. 2°
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1.6. Cytotoxicity assay

Cancer cell lines were obtained from the ATCC (Manassas, VA), MCF7 human breast cancer
cell line (ATCC® HTB-22™, USA), HCT-116 colon cancer cell line (ATCC CCL-247 ™, USA
and human skin fibroblast (ATCC® PCS-201-012™). The cells were cultivated in DMEM-F12
supplemented with glutamine, 1% penicillin-streptomycin and 10% (V/V) fetal bovine serum. To
achieve 80-90% confluency the cells were cultivated as a monolayer in a T-75 flask at 37°C 5%
CO; and high humidity. Trypsin-EDTA solution (0. 25%) was used to subculture the cells. In order
to find the ICs, of the synthesized compounds on cancer cell lines, the anti-proliferative activity of
the compounds was assessed using the Tetrazolium colorimetric assay (MTT). After being plated
into 96-well plates cancer cells were given overnight incubation period. Different concentrations
of compounds were added to the cells and incubated for 72 hours. After replacing the medium with
100 pL of fresh medium, 100 pL of freshly filtered MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) was added at a concentration of 0.5 mg/ml. Following that, the
mixture was incubated for four hours. After adding DMSO to dissolve the insoluble purple
formazan product, the optical density (OD) was measured using a spectrophotometer at 750 nm.

Subsequently cell viability was calculated using equation 1:

L optical density of sample - optical density of blank
Cell Viability = - - - - X 100%
optical density of control - optical density of blank (1)

1.7. Stability Monitored by UV-Visible Spectroscopy

The stability of the stock solution of 4i was evaluated in DMSO and aqueous media using UV—
visible spectroscopy over a wavelength range of 260—800 nm with a 1 cm path length cuvette. The
initial sample was divided into two equal portions for the stability study; one portion was exposed
to diffuse light and monitored over time. The samples were prepared by diluting a 5 mM stock
solution of the respective complex in DMSO with the medium to obtain a final concentration of

10°% M. The UV—Vis spectra of the resulting solutions were recorded periodically for up to 72 h.

1.8. HPLC Methods and Sample Preparation
Ligand and complex 4i solutions were freshly prepared as described in the previous work in

Quiroga et al 2627 for UV-Vis stability assay. Prior to injection into the column, 20 uL of the



sample was withdrawn at different time points (t =0 and 72 h) and diluted with 180 uL. of HPLC-
grade acetonitrile. Subsequently, 20 pL of the diluted solution was injected into a Zorbax Eclipse
XDB-C18 column (4.6 x 150 mm, 5 um). The chromatographic conditions were as follows: flow
rate of 1 mL/min, UV detection at 350 nm, and a mobile phase consisting of acetonitrile/water

(95:5, v/v). The analysis was monitored for a total run time of 12 min.

1.9. Molecular Docking

The structure of the Pd(I) complexes were obtained from our computational method study.
Because the anticancer activities of the novel Pd(I) complexes were evaluated against MCF-7
(breast cancer) and HCT-116 (colon cancer) cell lines, the top 20 genes in both breast and colon
cancers were investigated using the Catalogue Of Somatic Mutations In Cancer (COSMIC). 28 In
the MCF-7 cell line, only two genes from the top 20 genes in breast cancer have somatic mutations
and representative crystal structures: the PIK3CA protein harbors the ES45K mutation and the
ERBB4 protein contains the Y 1242C mutation. In contrast, in HCT-116 cell line, only three genes
from the top 20 genes in colon cancer have a somatic mutation and representative crystal
structures; that is, the KRAS protein exhibits the G13D mutation, the PIK3CA protein harbors the
H1047R mutation, and the ATM protein contains the A112V mutation. Consequently, five proteins
were used in molecular docking studies; that is, PIK3CA-E545K with PDB entry (8GUD), *°
ERBB4-Y1242C with PDB entry (2R4B), 3 KRAS-G13D with PDB entry (§UN5), 3! PIK3CA-
H1047R with PDB entry (§TGD), *> and ATM-A112V with PDB entry (7NI5). 33

To predict potential binding sites on the target proteins, P2Rank (version 2.5), 3*33 a tool
designed to analyze protein structure and sequence for the identification of likely binding regions,
was employed. The molecular docking of the Pd(II) complexes was performed using AutoDock
Vina (version 1.2.7) 3637, a widely utilized docking tool. Open babel 33 was used to assign partial
atomic charges before using AutoDock Vina. The palladium ion was assigned Universal Force
Field (UFF) parameters. 3° Partial charges were assigned to the protein atoms using the Gasteiger-
Marsili sigma method, while the palladium complexes were assigned partial charges using the
Electronegativity Equalization Method (EEM). The docking process was carried out with a grid
box size of 25 x 25 x 25 A3 surrounding the protein binding site. To enhance the accuracy and
thoroughness of the docking process, the exhaustiveness parameter was set to 24, and the number

of modes to 100. The grid box center for each protein in x, y, and z directions, respectively were



as following: PIK3CA-E545K (124.4906, 137.8921, 153.6301 A), ERBB4-Y1242C (—13.5465,
17.0451,-2.7001 A), KRAS-G13D (10.4143, -8.3606, —6.705 A), PIK3CA-H1047R (34.8644, —
21.8444, 81.0607 A), and ATM-A112V (112.9832, 155.4942, 215.1651 A).

Limitations and ligand speciation: Docking was performed using the intact, neutral Pd(II)
complexes as model ligands. This choice represents a simplification: Pd(II) centers are known to
be kinetically labile and may undergo aquation or ligand exchange under physiological conditions,
potentially yielding distinct species with different protein affinities. The present docking therefore
models the intact complexes as a structural hypothesis and does not account for possible
hydrolysed or exchanged forms. Future work will be required to address speciation experimentally.

Following docking, the interactions between the compounds and the target protein were
analyzed using LigPlot+ (version 2.2). 404! This tool was used to create 2D diagrams of the
ligand-protein interactions, which facilitated the examination of the binding modes and
interaction patterns of the docked compounds. ChimeraX 4>-4* was used for visualizing
biomolecular structures, generating publication-quality images, studying protein-ligand
interactions, examining molecular surfaces, assessing electrostatic potentials, and analyzing

trajectories.



1.10. General procedure for preparation of 3j

A catalytic amount of p-toluenesulfonic acid was added in a single portion to a solution of 4-
Chloro-2-methylaniline (2j) (20.00 mmol) and 2, 4-pentanedione (1) (20.00 mmol) in 100 mL of
toluene. The reaction solution was refluxed for 24 h with water removed using a Dean—Stark trap.
The reaction mixture was evaporated to dryness under reduced pressure and the obtained residue
was dissolved in diethyl ether (10 mL). The reaction mixture was extracted with water (10 mL).
The combined organic phases were dried over MgSQO,. All the volatiles were removed in vacuo

and the residue was recrystallized from ethanol at —18 °C temperature to afford 3j as a white solid.

1.10.1. [4-(4-chloro-2-methylphenyl)amino-3-penten-2-one] (3j)

Yield: 4.823 g (14.5 mmol, 72% based on 1). M. p.: 71 °C. IR (KBr, cm™!): v 3414 (s), 3049 (m),
1611 (s), 1559 (s), 1507 (s), 1477 (s), 1433 (m), 1382 (s), 1274 (s), 1174 (s), 1122 (s), 1021 (m),
993 (m), 922 (m), 868 (m), 846 (m), 825 (m), 757 (m), 624. 'H NMR (500 MHz, CDCl,): 0 =
12.25 (s, 1H, NH), 7.21 (s, 1H, Ph), 7.14 (d, Juu= 8.4 Hz, 1H, Ph), 6.99 (d, Juy= 8.3 Hz, 1H, Ph),
5.20 (s, 1H, CH NAcAc backbone), 2.24 (s, 3H, CH3), 2.09 (s, 3H, CH3), 1.84 (s, 3H, CH3) ppm.
BC{'H} NMR (125 MHz, CDCl;): § = 196.5 (CO), 160.8 (N-C=), 136.2 (ipso-CPh), 135.6 (ipso-
CPh), 131.7 (ipso-CPh), 130.7 (CH, Ph), 127.4 (CH, Ph), 126.5 (CH, Ph), 97.6 (CH NAcAc
backbone), 29.2 (CH; NAcAc backbone), 19.7 (CH; NAcAc backbone) ppm, 18.1 (CH;-Ph).
UVymax (CHCl3) = 309 nm, &€ = 17314 Lmol 'cm™!. HR-ESI-MS (positive ion mode) m/z: Calcd.
For C1,HsCINO (M+H) 224.08367 found 224.08352.

1.11. General procedure for the preparation of 4a—j

KOBu (173 mg, 1.54 mmol) was added in a single portion to a solution of the respective
enaminone ligands 3a—j (1.54 mmol) in 35 mL of methanol. The formed reaction mixture was
stirred at ambient temperature for 1 h and then [PdCI,(NCCHs;);] (200 mg, 0.77 mmol) was added
in one portion at ambient temperature. The resulting reaction mixture was stirred at ambient
temperature for 3 days. The solids formed of 4a—j were filtered through a filter paper and washed
with methanol (4 x 25 mL). The obtained yellow solids were dried under high vacuum.

1.11.1. Bis(4-((2-methylphenyl)amino)pent-3-en-2- one)palladium(II) complex (4a) °-1°
Yield: 0.306 g (0.634 mmol, 82% based on 2a). M. p.: 192 °C. IR (KBr, cm™): v 2918 (m), 1616
(m), 1578 (s), 1544 (s), 1510 (s), 1484 (s), 1403 (s), 1273 (m), 1244 (m), 1188 (m), 1113 (m), 1022
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(m), 947 (m), 875 (m), 766 (m), 620 (m) and 453 (m). 'H NMR (500 MHz, CDCls): 6 = 7.12 (t,
Ju = 7.5, 2H, Ph), 7.06 (d, Jiw = 7.1, 1H, Ph), 6.91 (t, Juy = 7.5 Hz, 1H, Ph), 4.85 (s, 1H, CH
nacac backbone), 2.26 (s, 3H, CH3), 1.59 (s, 3H, CH3), 1.37 (s, 3H, CH3) ppm. *C{!H} NMR (125
MHz, CDCly): d = 176.4 (C=0), 162.6 (N-C=), 147.6 (ipso-Cph-N), 133.3 (ipso-Cph), 129.5 (CH,
Ph), 125.8 (CH, Ph), 125.7 (CH, Ph), 124.9 (CH, Ph), 97.7 (CH NAcAc backbone), 23.5 (CHs),
23.4 (CH3), 18.7 (CH3) ppm. UV 4 (CHCI3) = 339 nm, £ = 10265 Lmol-'cm™!, 400 nm, &€ = 1905
Lmol'em™. HR-ESI-MS (positive ion mode) m/z: Caled. For C,4H,9N,O,Pd (M+H) 483.12584
found 483.12391.

1.11.2. Bis(4-((3-methylphenyl)amino)pent-3-en-2- one)palladium(IT) complex (4b) °-10
Yield: 0.336 g (0.696 mmol, 90% based on 2b). M. p.: 174 °C. IR (KBr, cm™!): v 2917 (m), 1585
(s), 1508 (s), 1405 (s), 1271 (m), 1210 (m), 1161 (m), 1024 (m), 944 (m), 878 (w), 760 (m), 620
(m) and 476 (m). "H NMR (500 MHz, CDCls): 6 = 7.13 (t, Juz = 7.6 Hz, 1H, Ph), 6.94 (d, Jyy =
7.6 Hz, 1H, Ph), 6.79 (s, 1H, Ph), 6.76 (d, Jux = 7.8 Hz, 1H, Ph), 4.83 (s, 1H, CH NAcAc
backbone), 2.33 (s, 3H, CHz), 1.66 (s, 3H, CH3), 1.39 (s, 3H, CH3) ppm. *C{'H} NMR (125 MHz,
CDCl3): 6 =176.1 (C=0), 162.8 (N-C=), 148.6 (ipso -Cph-N), 137.5 (ipso -Cph), 127.7 (CH, Ph),
126.8 (CH, Ph), 125.4 (CH, Ph), 123.1 (CH, Ph), 97.9 (CH NAcAc backbone), 23.9 (CHs), 23.7
(CH3), 21.4 (CH3) ppm. UV;ax (CHCIL3) = 341 nm, € = 12263 Lmol'cm'!, 420 nm, ¢ = 1087
Lmol'cm™!'. HR-ESI-MS (positive ion mode) m/z: Calcd. For C,4HoN,0,Pd (M+H) 483.12584
found 483.12712.

1.11.3. Bis(4-((4-methylphenyl)amino)pent-3-en-2-one)palladium(IT) complex (4¢) %10

Yield: 0.343 g (0.710 mmol, 92% based on 2¢). M. p.: 214 °C. IR (KBr, cm™'): v 2915 (m), 1617
(m), 1576 (s), 1513 (s), 1503 (s), 1400 (s), 1275 (m), 1203 (m), 1105 (m), 1016 (m), 947 (m), 873
(m), 756 (m), 625 (m) and 467 (m). '"H NMR (500 MHz, CDCl;): 6 = 7.7 (d, Jyy = 12.0 Hz, 2H,
Ph), 6.85 (d, Juz = 7.7 Hz, 2H, Ph), 4.83 (s, 1H, CH NAcAc backbone), 2.31 (s, 3H, CHj3), 1.66
(s, 3H, CH3), 1.40 (s, 3H, CHs) ppm. “C{'H} NMR (125 MHz, CDCly): § = 176.2 (C=0), 162.9
(N-C=), 146.1 (ipso-Cph-N), 134.0 (ipso-Cph), 128.5 (CH), 125.9 (CH), 97.9 (CH NAcAc
backbone), 23.9 (CH;), 23.6 (CH;), 21.1 (CH;) ppm. UV (CHCl3) = 335 nm, £ = 12701
Lmol'em™, 430 nm, € = 615 Lmol'em™'. HR-ESI-MS positive ion mode) m/z: Calcd. For
C,4H9N,0O,Pd (M+H) 483.12584 found 483.12773.

1.11.4. Bis(4-((2,4-dimethylphenyl)amino)pent-3-en-2-one)palladium(II) complex (4d)
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Yield: 0.306 g (0.600 mmol, 78% based on 2d). M. p.: 184 °C. Anal. caled. For C;sH3,N,0O,Pd
(510.97): C, 61.12; H, 6.31; N, 5.48. Found; C, 61.20; H, 6.29; N, 5.55. IR (KBr, cm!): v 3008
(m), 2963 (m), 2916 (m), 1615 (m), 1576 (s), 1510 (s), 1492 (s), 1405 (s), 1375 (s), 1274 (m), 1228
(m), 1124 (w), 1021 (m), 946 (m), 870 (m), 758 (m), 627 (m) and 478 (m). '"H NMR (500 MHz,
CDCl): 6 = 6.95-6.92 (m, 2H, Ph), 6.78 (d, Jyy = 7.7 Hz, 1H, Ph), 4.83 (s, 1H, CH NAcAc
backbone), 2.27 (s, 3H, CH3), 2.21 (s, 3H, CH3), 1.59 (s, 3H, CH3), 1.40 (s, 3H, CH;3) ppm. BC{'H}
NMR (125 MHz, CDCl;): 6 = 176.4 (C=0), 162.7 (N-C=), 144.9 (i-Cph-CH3), 134.2 (ipso-Cph-
N), 132.8 (CH), 130.2 (ipso-Cph), 126.3 (CH), 125.6 (CH), 97.7 (CH NAcAc backbone), 23.6
(CH3), 23.4 (CHj), 21.1 (CHj), 18.6 (CH3) ppm. UVym (CHCL3) = 337 nm, &€ = 125198
Lmol'cm™!, 420 nm, ¢ = 802 Lmolcm'!. HR-ESI-MS positive ion mode) m/z: Caled. For
Cy6H33N,0,Pd (M+H) 511.15714 found 511.15588.

1.11.5. Bis(4-((2,6-dimethylphenyl)amino)pent-3-en-2-one)palladium(II) complex (4e)

Yield: 0.3048 g (0.596 mmol, 77% based on 2e). M. p.: 250 °C. Anal. calcd. For C;sH3,N,O,Pd
(510.97): C, 61.12; H, 6.31; N, 5.48. Found; C, 61.23; H, 6.37; N, 5.57. IR (KBr, cm!): v 3010
(m), 2967 (m), 2916 (m), 1579 (s), 1509 (s), 1468 (s), 1402 (s), 1373 (s), 1275 (m), 1257 (m), 1195
(m), 1090 (m), 1021 (m), 947 (m), 860 (m), 768 (m), 609 (m) and 463 (m). 'H NMR (500 MHz,
CDCl3): 6 = 6.99 (s, 3H, Ph), 4.85 (s, 1H, CH NAcAc backbone), 2.25 (s, 6H, CH3), 1.53 (s, 3H,
CHa), 1.37 (s, 3H, CH;) ppm. *C{!H} NMR (125 MHz, CDCl;): 6 = 176.6 (C=0), 162.2 (N-C=),
146.4 (ipso -Cph-N), 132.7 (ipso-Cph), 127.3 (CH), 124.7 (CH), 97.5 (CH NAcAc backbone),
23.5 (CHs3), 22.6 (CH3), 18.9 (CH3) ppm. UVjmax (CHCl3) = 336 nm, € = 12203 Lmol'em™, 420
nm, € = 660 Lmol 'cm™!. HR-ESI-MS positive ion mode) m/z: Calcd. For C,5H33N,0,Pd (M+H)
511.15714 found 511.15555.

1.11.6. Bis(4-((3,5-dimethylphenyl)amino)pent-3-en-2-one)palladium(IT) complex (4f)

Yield: 0.2155 g (0.422 mmol, 72% based on 2f). M. p.: 174 °C. Anal. calcd. For C,sH3,N,O,Pd
(510.97): C, 61.12; H, 6.31; N, 5.48. Found; C, 61.19; H, 6.33; N, 5.46. IR (KBr, cm!): v 2915
(m), 1615(s), 1585 (s), 1510 (s), 1408 (s), 1297 (m), 1274 (m), 1223 (m), 1157 (m), 1014 (m), 945
(w), 850 (w), 766 (m), 690 (m), 620 (m) and 472 (m). '"H NMR (500 MHz, CDCly): 6 = 6.77 (s,
1H, Ph), 6.58 (s, 2H, Ph), 4.82 (s, 1H, CH NAcAc backbone), 2.29 (s, 6H, CH3, Ph), 1.67 (s, 3H,
CH; NAcAc backbone), 1.41 (s, 3H, CH; NAcAc backbone) ppm. *C{'H} NMR (125 MHz,
CDCl): 0 = 175.9 (C=0), 162.7 (N-C=), 148.4 (ipso-CPh-N), 137.2 (ipso-CPh), 126.2 (CH, Ph),
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123.8 (CH, Ph), 97.9 (CH NAcAc backbone), 23.8 (CH; NAcAc backbone), 23.7 (CH; NAcAc
backbone), 21.4 (CH3-Ph) ppm. UVjn.x (CHCI3) = 342 nm, &€ = 10297 Lmol 'em!, 427 nm, € =
864 Lmol'cm™'. HR-ESI-MS positive ion mode) m/z: Calcd. For C,sH33N,O,Pd (M+H)
511.15714 found 511.15553.

1.11.7. Bis(4-((2,4,6-trimethylphenyl)amino)pent-3-en-2-one)palladium(II) complex (4g)
Yield: 0.3221 g (0.598 mmol, 78% based on 2g). M. p.: 233 °C. Anal. calcd. For C;3H;34N,0,Pd
(539.03): C, 62.39; H, 6.73; N, 5.20. Found; C, 62.45; H, 6.63; N, 5.26. IR (KBr, cm™!): v 2994
(m), 2914 (m), 1616 (s), 1577 (s), 1503 (s), 1448 (s), 1401 (s), 1369 (s), 1270 (m), 1234 (m), 1201
(m), 1151 (m), 1021 (m), 945 (m), 858 (m), 761 (m), 624 (m) and 474 (m). '"H NMR (500 MHz,
CDCl): 0 = 6.80 (s, 2H, Ph), 4.83 (s, 1H, CH NAcAc backbone), 2.23 (s, 3H, CHj3), 2.19 (s, 6H,
CH3;), 1.52 (s, 3 H, CH3), 1.39 (s, 3H, CH;) ppm. *C{'H} NMR (500 MHz, CDCl;): 6 = 176.6
(C=0), 162.3 (N-C=), 143.8 (ipso-CPh-N), 133.9 (ipso-CPh), 132.4 (ipso-CPh), 128.0 (CH, Ph),
97.5 (CH NAcAc backbone), 23.5 (CH; NAcAc backbone), 22.5 (CH; NAcAc backbone), 21.1
(CH;-Ph), 18.9 (CH;3-Ph) ppm. UV 4 (CHCI3) = 342 nm, £ = 9828 Lmol 'cm™!, 420 nm, £ = 630
Lmol'cm™!'. HR-ESI-MS positive ion mode) m/z: Calcd. For C,3H3,N,0,Pd (M+H) 539.18844
found 539.18940.

1.11.8. Bis(4-((3,4-dimethylphenyl)amino)pent-3-en-2-one)palladium(Il) complex (4h)
Yield: 0.2538 g (0.496 mmol, 64% based on 2h). M. p.: 186 °C. Anal. calcd. For C;sH3,N,0,Pd
(510.97): C, 61.12; H, 6.31; N, 5.48. Found; 61.21; H, 6.36; N, 5.41. IR (KBr, cm™!): v 2918 (m),
1576 (s), 1510 (s), 1495 (s), 1404 (s), 1272 (m), 1199 (m), 1157 (m), 1000 (m), 949 (m), 876 (W),
756 (m), 646 (m) and 478 (m). 'H NMR (500 MHz, CDCl;): 6 = 7.01 (d, Jyy = 7.8 Hz 1H, Ph),
6.74 (s, 1H, Ph), 6.68 (d, Jyz = 7.8 Hz, 1H, Ph), 4.82 (s, IH, CH NAcAc backbone), 2.24 (s, 3H,
CHs;, Ph), 2.21 (s, 3H, CHs, Ph), 1.67 (s, 3H, CH3; NAcAc backbone), 1.40 (s, 3H, CH; NAcAc
backbone) ppm. 2C{'H} NMR (500 MHz, CDCl3): 6 = 176.1 (C=0), 162.8 (N-C=), 146.2 (ipso-
Cph-N), 135.7 (ipso-Cph), 132.6 (CH), 129.0 (ipso-Cph), 127.3 (CH), 123.3 (CH), 97.9 (CH
NAcAc backbone), 23.9 (CH3), 23.7 (CH3), 19.9 (CH3), 19.4 (CH;3) ppm. UV, . (CHCL3) = 335
nm, € = 12334 Lmol'em™!, 408 nm, &€ = 1598 Lmol 'cm™'. HR-ESI-MS positive ion mode) m/z:
Calcd. For C,4H33N,0,Pd (M+H) 511.15714 found 511.15782.

1.11.9. Bis(4-((2,5-dimethylphenyl)amino)pent-3-en-2-one)palladium(Il) complex (4i)

Yield: 0.283 g (0.553 mmol, 72% based on 2i). M. p.: 174 °C. Anal. calcd. For C;sH3;,N,0O,Pd
(510.97): C, 61.12; H, 6.31; N, 5.48. Found; C, 61.25; H, 6.35; N, 5.62. IR (KBr, cm™'): v 2948
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(m), 2918 (m), 1615 (m), 1577 (s), 1510 (s), 1407 (s), 1275 (m), 1254 (m), 1127 (m), 1027 (m),
948 (m), 801 (m), 773 (m), 619 (m) and 453 (m). '"H NMR (500 MHz, CDCl;): 6 =6.99 (d, Jyy =
7.6 Hz, 2H, Ph), 6.87 (d, Jyy = 7.7 Hz, 1H, Ph), 6.71 (s, 1H, Ph), 4.83 (s, 1H, CH NAcAc
backbone), 2.30 (s, 3H, CH3), 2.20 (s, 3H, CH3), 1.59 (s, 3H, CHj3), 1.39 (s, 3H, CH;) ppm. *C{!H}
NMR (125 MHz, CDCl3): 6 = 176.3 (C=0), 162.5 (N-C=), 147.2 (ipso-Cph-N), 135.1 (ipso-Cph),
130.0 (ipso-Cph), 129.3 (i-Cph), 126.4 (CH), 125.6 (CH), 97.7 (CH NAcAc backbone), 23.6
(CH3), 23.4 (CH3), 21.1 (CH), 18.3 (CH) ppm. UV, 4 (CHCI3) = 335 nm, € = 13336 Lmol 'cm™,
428 nm, € = 741 Lmol'cm™'. HR-ESI-MS positive ion mode) m/z: Calcd. For C,sH33N,0,Pd
(M+H) 511.15714 found 511.15810.

1.11.10. Bis(4-((4-chloro-2-methylphenyl)amino-3-penten-2-one)palladium(II) complex (4j)

Yield: 0.469 g (0.766 mmol, 91% based on 2j). M. p.: 207 °C-decomposition. Anal. calcd. For
Cy4H,6CILN,O,Pd (551.80): C, 52.24; H, 4.75; N, 5.08. Found; 52.31; H, 4.69; N, 5.12. IR (KBr,
cm™): v 2919 (w), 1637 (s), 1617 (vs), 1575 (m), 1508 (s), 1478 (m), 1402 (s), 1271 (w), 1186
(m), 1118 (w), 1089 (w), 1024 (w), 949 (w), 880 (w), 768 (w), 620 (m) and 476 (m). 'H NMR
(500 MHz, CDCl;): 0 = 7.12 (s, 1H, Ph), 7.09 (d, Juq = 7.7 Hz, 1H, Ph), 6.82 (dd, Juyy = 7.7 Hz,
4.7 Hz, 1H, Ph), 4.86 (s, 1H, CH NAcAc backbone), 2.21 (s, 3H, CH3), 1.59 (s, 3H, CH3), 1.41 (s,
3H, CH3) ppm. “C{'H} NMR (125 MHz, CDCl;): 6 = 176.9 (CO), 162.8 (N-C=), 146.0 (ipso-
CPh), 135.3 (ipso-CPh), 130.0 (CH, Ph), 129.3 (ipso-CPh), 127.2 (CH, Ph), 125.8 (CH, Ph), 97.9
(CH NAcAc backbone), 23.8 (CH; NAcAc backbone), 23.5 (CH3; NAcAc backbone) ppm, 18.6
(CH;3-Ph) ppm. UVjn.x (CHCI3) = 324 nm, € = 15505 Lmol~'cm~!, 402 nm, € = 640 Lmol'cm™".
HR-ESI-MS (positive ion mode) m/z: Caled. For CypH,,CI,N,0,Pd (M+H) 552.08032 found
552.04377.

14



Table S1. IR (KBr) data for 3a—j and 4a—j.

v (cm™) v (cm™)
Ligand Complex
v H-N v C=C, C=0, C=N v C=C, v C=0, v C=N
3a 3422 1618 (s), 1580 (m), 1506 (m) 4a 1578 (s), 1510 (s), 1484 (s)
3b 3415 1617 (s), 1576 (m), 1491 (m) 4b 1585 (s), 1508 (s), 1405 (s)
3c 3417 1609 (s), 1565 (s), 1520 (m) 4c 1576 (s), 1513 (s), 1503 (s)
3d 3416 1611 (s), 1563 (s), 1512 (m) 4d 1576 (s), 1510 (s),1492 (s)
3e 3454 1615 (s), 1552 (s), 1500 (m) 4e 1579 (s), 1509 (s), 1468 (s)
3f 3419 1612 (s), 1569 (s), 1507 (m) 4af 1585 (s), 1510 (s), 1408 (s)
3g 3414 1614 (s), 1570 (s), 1481 (m) 4g 1577(s), 1503 (s), 1448 (m)
3h 3417 1611 (s), 1568 (s), 1508 (m) 4h 1576 (s), 1510 (s), 1495 (s)
3i 3419 1614 (s), 1575 (m), 1513 (m) 4i 1577 (s), 1510 (s), 1407 (s)
3j 3414 1611 (s), 1559 (s), 1507 (m) 4j 1637 (s), 1617 (vs), 1576(m), 1505(s),

1478 (),
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Table S2. NMR ('H, BC{'H}) data for 3a—j.

3H, CH;), 1.84 (s, 3H, CH3) .

'"H NMR (CDCly) 13C NMR (CDCls)
ligand
J (ppm) J (ppm)
12.33 (s, 1H, NH), 7.22 (d, Jyyz = 7.3 Hz, 1H, CH), 196.1(CO), 161.3 (N-C=), 137.5 (i-Cph-NH),
7.15 (dq, Juy = 13.7, 6.9 Hz, 2H, CH), 7.07 (d, Jyy = | 133.7 (i-Cph), 130.8 (CH), 126.5 (CH), 126.4
3a 7.6 Hz, 1H, CH), 5.19 (s, 1H, CH nacac backbone), (CH), 126.3 (CH), 97.1 (CH nacac backbone),
2.27 (s, 3H, CH3), 2.09 (s, 3H, CH3;), 1.86 (s, 3H, 29.1 (CHj3), 19.6 (CHj), 18.1 (CH3).
CH;).
12.45 (s, 1H, NH), 7.19 (t, J = 7.7 Hz, 1H, CH), 6.97 | 195.9(CO), 160.3 (N-C=), 139.0 (i-Cph-NH),
3b (d, Juz = 8.2 Hz, 1H, CH), 6.89 (bs, 1H, CH), 6.88 138.5 (i-Cph), 128.8 (CH), 126.3 (CH), 125.3
(bs, 1H, CH), 5.16 (s, 1H, CH nacac backbone), 2.31 | (CH), 121.6 (CH), 97.4 (CH nacac backbone),
(s, 3H, CH3), 2.08 (s, 3H, CHj3), 1.96 (s, 3H, CH3). 29.0 (CH3), 21.2 (CHjy), 19.8 (CH3y).
12.39 (s, 1H, NH), 7.12 (d, Jyg = 7.9 Hz, 2H, CH), 195.8(CO), 160.6 (N-C=), 136.0 (i-Cph-NH),
3¢ 6.97 (d, Jyy="7.9 Hz, 2H, CH), 5.15 (s, 1H, CH 135.4 (i-Cph), 129.6 (CH), 124.8 (CH), 97.2
nacac backbone), 2.32 (s, 3H, CH3), 2.07 (s, 3H, (CH nacac backbone), 29.1 (CH3), 20.9 (CH3),
CH;), 1.94 (s, 3H, CH3). 19.7 (CHy).
12.23 (s, 1H, NH), 7.03 (s, 1H, CH), 6.95 (m, 2H, 195.8(CO), 161.6 (N-C=), 136.3 (i-Cph), 134.9
CH), 5.17 (s, 1H, CH nacac backbone), 2.30 (s, 3H, (i-Cph-NH), 133.6 (CH), 131.5 (i-Cph), 127.0
3d CH;-Ph), 2.22 (s, 3H, CH;-Ph), 2.09 (s, 3H, CH3), (CH), 126.3 (CH), 96.7 (CH nacac backbone),
1.82 (s, 3H, CH3). 29.1 (CHj3), 20.9 (CHj), 19.6 (CH3), 18.0
(CHs).
11.92 (s, 1H, NH), 7.10 (m, 3H, CH), 5.20 (s, 1H, 196.1(CO), 163.0 (N-C=), 136.6 (i-Cph-NH),
3e CH nacac backbone), 2.19 (s, 6H, CH;-Ph), 2.10 (s, 136.2 (i-Cph), 128.3 (CH), 127.5 (CH), 95.9
3H, CHy), 1.62 (s, 3H, CH3). (CH nacac backbone), 29.1 (CH3;), 18.9 (CH,),
18.3 (CHj).
12.49 (s, 1H, NH), 6.88 (s, 1H, CH), 6.78 (s, 2H, 195.8 (CO), 160.7 (N-C=), 138.8 (i-Cph-NH),
3¢ CH), 5.21 (s, 1H, CH nacac backbone), 2.35 (s, 6H, 127.3 (i-Cph), 122.5 (CH), 113.1 (i-Cph), 97.3
CH;), 2.14 (s, 3H, CH3), 2.04 (s, 3H, CH3). (CH nacac backbone), 29.1 (CH3), 21.2 (CH3),
19.8 (CHjy).
11.84 (s, 1H, NH), 6.89 (s, 2H, CH), 5.18 (s, 1H, CH | 195.9 (CO), 163.2 (N-C=), 137.1 (i-Cph-NH),
3 nacac backbone), 2.27 (s, 3H, CH3), 2.14 (s, 6H, 135.8 (i-Cph), 134.0 (i-Cph), 129.0 (CH), 95.7
g CH;), 2.09 (s, 3H, CH3), 1.61 (s, 3H, CH3). (CH nacac backbone), 29.1 (CH3), 21.0 (CH3),
18.9 (CH3), 18.2 (CH3).
12.39 (s, 1H, NH), 7.07 (d, Jyz = 8.1 Hz, 1H, CH), 195.8 (CO), 160.9 (N-C=), 137.5 (i-Cph-NH),
6.88 (s, 1H, CH), 6.83 (d, Ju; = 8.3 Hz, 1H, CH), 136.3 (i-Cph), 134.3 (i-Cph), 130.1 (CH),
3h 5.14 (s, 1H, CH nacac backbone), 2.23 (s, 6H, CH3), | 126.2 (CH), 122.3 (CH), 97.1 (CH nacac
2.08 (s, 3H, CH3), 1.95 (s, 3H, CH3). backbone), 29.1 (CHj3), 19.8 (CH3), 19.3 (CHa),
17.6 (CHj3).
12.28 (s, 1H, NH), 7.10 (d, Jggz = 7.7 Hz, 1H, CH), 195.5 (CO), 161.0 (N-C=), 137.0 (i-Cph-NH),
6.95 (d, Jyz ="7.7 Hz, 1H, CH), 6.89 (s, 1H, CH), 135.8 (i-Cph), 130.3 (CH), 130.2 (i-Cph),
3i 5.18 (s, 1H, CH nacac backbone), 2.30 (s, 3H, CH3), | 127.0 (CH), 126.6 (CH), 96.6 (CH nacac
2.22 (s, 3H, CH3-Ph), 2.09 (s, 3H, CH3), 1.85 (s, 3H, | backbone), 28.7 (CHj3), 20.6 (CH3) 19.3 (CHj3),
CHj;). 17.3 (CH;3-Ph).
12.25 (s, 1H, NH), 7.21 (s, 1H, Ph), 7.14 (d, Jyg= 8.4 | 196.5 (CO), 160.8 (N-C=), 136.2 (ipso-Cph),
Hz, 1H, Ph), 6.99 (d, Jyy= 8.3 Hz, 1H, Ph), 5.20 (s, 135.6 (i-Cph), 131.7 (i-Cph), 130.7 (CH, Ph),
3j 1H, CH nacac backbone), 2.24 (s, 3H, CH3), 2.09 (s, | 127.4 (CH, Ph), 126.5 (CH, Ph), 97.6 (CH

nacac backbone), 29.2 (CHj3;), 19.7 (CHj;), 18.1
(CHs).
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Table S3. NMR ('H, BC{'H}) data for 4a—j.

Complex

'H NMR (CDCls)

3C NMR (CDCls)

d (ppm)

o (ppm)

4a

7.12 (t, JHH: 75, 2H, Ph), 7.06 (d, JHH: 71,
1H, Ph), 6.91 (t, Jyy = 7.5 Hz, 1H, Ph), 4.85
(s, 1H, CH nacac backbone), 2.26 (s, 3H,
CHs3), 1.59 (s, 3H, CH;), 1.37 (s, 3H, CH3).

176.4 (C=0), 162.6 (N-C=), 147.6 (i-Cph-N), 133.3
(i-Cph), 129.5 (CH, Ph), 125.8 (CH, Ph), 125.7 (CH,
Ph), 124.9 (CH, Ph), 97.7 (CH nacac backbone), 23.5
(CHa), 23.4 (CH3), 18.7 (CHjy).

4b

7.13 (t, Jyy = 7.6 Hz, 1H, Ph), 6.94 (d, Jyy =
7.6 Hz, 1H, Ph), 6.79 (s, 1H, Ph), 6.76 (d, Jyy
= 7.8 Hz, 1H, Ph), 4.83 (s, 1H, CH nacac
backbone), 2.33 (s, 3H, CHj;), 1.66 (s, 3H,
CHa), 1.39 (s, 3H, CH3).

176.1 (C=0), 162.8 (N-C=), 148.6 (i-Cph-N), 137.5
(i-Cph), 127.7 (CH, Ph), 126.8 (CH, Ph), 125.4 (CH,
Ph), 123.1 (CH, Ph), 97.9 (CH nacac backbone), 23.9
(CH3;), 23.7 (CH3;), 21.4 (CHj3).

4c

7.7 (d, Jyi = 12.0 Hz, 2H, Ph), 6.85 (d, Jyy =
7.7 Hz, 2H, Ph), 4.83 (s, 1H, CH nacac
backbone), 2.31 (s, 3H, CHj3), 1.66 (s, 3H,
CH,), 1.40 (s, 3H, CH3).

176.2 (C=0), 162.9 (N-C=), 146.1 (i-Cph-N), 134.0
(i-Cph), 128.5 (CH), 125.9 (CH), 97.9 (CH nacac
backbone), 23.9 (CHs), 23.6 (CHs), 21.1 (CHs).

4d

6.95-6.92 (m, 2H, Ph), 6.78 (d, Ju; = 7.8 Hz,
1H, Ph), 4.83 (s, 1H, CH nacac backbone),
2.27 (s, 3H, CH3), 2.21 (s, 3H, CHj3), 1.59 (s,
3H, CH3), 1.40 (s, 3H, CH;).

176.4 (C=0), 162.7 (N-C=), 144.9 (i-Cph-CHj3),
134.2 (i-Cph-N), 132.8 (CH), 130.2 (i-Cph), 126.3
(CH), 125.6 (CH), 97.7 (CH nacac backbone), 23.6
(CH3), 23.4 (CH3), 21.1 (CH;), 18.6 (CHj;).

4e

6.93 (bs, 3H, Ph), 4.85 (s, 1H, CH nacac
backbone), 2.25 (s, 6H, CH;), 1.53 (s, 3H,
CHa), 1.37 (s, 3H, CH3).

176.6 (C=0), 162.2 (N-C=), 146.4 (i-Cph-N), 132.7
(i-Cph), 127.3 (CH), 124.7 (CH), 97.5 (CH nacac
backbone), 23.5 (CHs), 22.6 (CH3), 18.9 (CHy).

4f

6.77 (s, 1H, Ph), 6.58 (s, 2H, Ph), 4.82 (s, 1H,
CH nacac backbone), 2.29 (s, 6H, CH;, Ph),
1.67 (s, 3H, CH3), 1.41 (s, 3H, CH;).

175.9 (C=0), 162.7 (N-C=), 148.4 (i-Cph-N), 137.2
(i-Cph), 126.2 (CH), 123.8 (CH), 97.9 (CH nacac
backbone), 23.8 (CHs), 23.7 (CH3), 21.4 (CHy).

4g

6.80 (s, 2H, Ph), 4.83 (s, 1H, CH nacac
backbone), 2.23 (s, 3H, CHj3), 2.19 (s, 6H,
CHs), 1.52 (s, 3 H, CH3), 1.39 (s, 3H, CH3).

176.6 (C=0), 162.3 (N-C=), 143.8 (i-Cph-N), 133.9
(i-Cph), 132.4 (i-Cph), 128.0 (CH), 97.5 (CH nacac
backbone), 23.5 (CHs), 22.5 (CHs), 21.1 (CHs), 18.9
(CH,).

4h

7.00 (d, Juz=7.8 Hz 1H, Ph), 6.73 (s, 1H, Ph),
6.68 (d, Jyy = 8.0 Hz, 1H, Ph), 4.81 (s, 1H,
CH nacac backbone), 2.23 (s, 3H, CHj3), 2.20
(s, 3H, CH3), 1.66 (s, 3H, CH3), 1.39 (s, 3H,
CHs,).

176.1 (C=0), 162.8 (N-C=), 146.2 (i-Cph-N), 135.7
(i-Cph), 132.6 (CH), 129.0 (i-Cph), 127.3 (CH),
123.3 (CH), 97.9 (CH nacac backbone), 23.9 (CHs),
23.7 (CHj3), 19.9 (CH3), 19.4 (CH3).

4i

6.99 (d, Jyy = 7.6 Hz, 2H, Ph), 6.87 (d, Jyy =
7.7 Hz, 1H, Ph), 6.71 (s, 1H, Ph), 4.83 (s, 1H,
CH nacac backbone), 2.30 (s, 3H, CHj3), 2.20
(s, 3H, CH3), 1.59 (s, 3H, CHj3), 1.39 (s, 3H,
CH,).

176.3 (C=0), 162.5 (N-C=), 147.2 (i-Cph-N), 135.1
(i-Cph), 130.0 (i-Cph), 129.3 (i-Cph), 126.4 (CH),
125.6 (CH), 97.7 (CH nacac backbone), 23.6 (CHj3),
23.4 (CH;), 21.1 (CH), 18.3 (CH).

4j

7.12 (s, 1H, Ph), 7.09 (d, Jyg = 7.7 Hz, 1H,
Ph), 6.82 (dd, Jyy = 7.7 Hz, 4.7 Hz, 1H, Ph),
4.86 (s, 1H, CH nacac backbone), 2.21 (s, 3H,
CHs), 1.59 (s, 3H, CH3), 1.41 (s, 3H, CH3).

176.9 (CO), 162.8 (N-C=), 146.0 (ipso-Cph), 135.3
(i-Cph), 130.0 (CH), 129.3 (i-Cph), 127.2 (CH),
125.8 (CH), 97.9 (CH nacac backbone), 23.8 (CHj3),
23.5 (CH3) ppm, 18.6 (CH3) ppm.
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Table S4. Analysis for each peak observed from HRMS for complexes 4a—j.

4a
Pd Isotope #3C Calculated [M+H]* Observed m/z Notes
102pd 0 479.12800 479.32101 Monoisotopic '?Pd
104pq 0 481.12640 481.12341 Monoisotopic '%Pd
105pd 0 48212750 482.12474 Monoisotopic 'Pd
106pd 0 483.12590 483.12391 Monoisotopic '°°Pd
106pd 1 484.12923 484.12635 3C satellite 1%Pd
108pd 0 485.12630 485.12397 Monoisotopic '°*Pd
108pq 1 486.12963 486.12744 13C satellite '°°Pd
110pd 0 487.12760 487.12509 Monoisotopic ''°Pd
110pq 1 488.13093 488.12815 13C satellite / adduct
4b
Pd Isotope #2C Calculated [M+H]* Observed m/z Notes
102pd 0 479.12800 479.12567 Monoisotopic *2Pd
102pd 1 480.13133 480.12567 C satellite '2Pd
104pd 0 481.12640 481.12737 Monoisotopic '*Pd
105pd 0 482.12750 482.12684 Monoisotopic 'Pd
106pd 0 483.12590 483.12749 Monoisotopic '*Pd
106pd 1 484.12923 484.34503 13C satellite '°°Pd
108pd 0 485.12630 485.16542 Monoisotopic '%°Pd
108pd 1 486.12963 485.30033 13C satellite '%Pd
108pq 1 486.12963 486.16587 3C satellite '°°Pd
110pd 0 487.12760 487.12509 Monoisotopic ''°Pd
110pd 1 488.13093 488.12815 13C satellite ''°Pd
110pq 2 ~489.13426 489.18050 2 13C satellite
110pq 2 ~489.13426 489.31050 2 3C satellite / adduct
4c
Pd Isotope #13C Calculated [M+H]* Observed m/z Notes
102pd 0 479.12800 479.10229 Monoisotopic '>Pd
102pd 1 480.13133 480.12567 3C satellite '2Pd
104pd 0 481.12640 481.15242 Monoisotopic '%Pd
105pq 0 482.12750 482.12684 Monoisotopic '*Pd
106pd 0 483.12590 483.34186 Monoisotopic '%°Pd
106pd 1 484.12923 484.12457 3C satellite '%°Pd
108pq 0 485.12630 485.07917 Monoisotopic °*Pd
108pd 1 486.12963 486.08154 B3C satellite '°°Pd
110pd 0 487.12760 487.07277 Monoisotopic '''Pd
110pq 1 488.13093 488.12815 C satellite ''°Pd
4d
Pd Isotope #3C Calculated [M+H]* (5 decimals) Observed m/z Notes
102pd 1 507.15933 507.15841 BC satellite '2Pd
104pd 0 508.15440 508.12540 Monoisotopic '%Pd
105pd 0 509.15550 509.15539 Monoisotopic '**Pd
106pd 0 510.15390 510.15676 Monoisotopic '%°Pd
106pg 1 511.15723 511.15586 13C satellite '°°Pd
108pd 0 512.15430 512.15874 Monoisotopic °*Pd
108pd 1 513.15763 513.15567 3C satellite '°°Pd
110pd 0 514.15560 514.15919 Monoisotopic ''°Pd
110pd 1 515.15893 515.15781 BC satellite ''°Pd
110pq 2 516.16226 516.16017 2 C satellite / minor
peak
4e
Pd Isotope #eC Calculated [M+H]" (5 decimals) Observed m/z Notes
105pd 0 509.15550 509.15482 Monoisotopic '*Pd
106pd 0 510.15390 510.15602 Monoisotopic °°Pd
106pd 1 511.15723 511.15555 3C satellite '°°Pd
108pg 0 512.15430 512.15794 Monoisotopic '°*Pd
108pd 1 513.15763 513.15536 BC satellite '°°Pd
110pd 0 514.15560 514.15856 Monoisotopic '''Pd
110pq 1 515.15893 515.15726 BC satellite ''°Pd
110pg 2 516.16226 516.16193 2 C satellite / minor
peak
4f
Pd Isotope #13C Calculated [M+H]* Observed m/z Notes
102pq 1 507.15933 507.15921 13C satellite '2Pd
105Pd 0 509.15550 509.15636 Monoisotopic '*Pd
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106Pd 0 510.15390 510.15747 Monoisotopic '*Pd
106Pd 1 511.15723 511.15553 BC satellite '°°Pd
108Pd 0 512.15430 512.15997 Monoisotopic '%°Pd
108Pd 1 513.15763 513.15566 B3C satellite '°°Pd
110Pd 0 514.15560 514.16123 Monoisotopic '''Pd
110Pd 1 515.15893 515.15950 C satellite ''°Pd
110Pd 2 51616226 516.16123 2 °C saellite / minor
peak
4g
Pd Isotope #3C Calculated [M+H]* Observed m/z Notes
102pd 1 535.19353 535.19205 C satellite '2Pd
104pd 0 536.18860 Monoisotopic '%Pd
105pd 0 537.18970 537.18911 Monoisotopic '**Pd
106pd 0 538.19010 538.19063 Monoisotopic '%°Pd
108pd 0 540.19050 540.19310 Monoisotopic '%°Pd
108pq 1 541.19383 541.18896 3C satellite '°3Pd
110pd 0 542.19180 542.19407 Monoisotopic ''°Pd
110pd 1 543.19513 543.19194 3C satellite ''°Pd
110pq 2 544.19846 544.19522 2 "C satellite / minor
peak
4h
Pd Isotope #3C Calculated [M+H]* Observed m/z Notes
105pd 0 509.15550 509.15749 Monoisotopic '*Pd
106pd 0 510.15390 510.15824 Monoisotopic °°Pd
106pd 1 511.15723 511.15782 3C satellite '°°Pd
108pd 0 512.15430 512.16075 Monoisotopic '°*Pd
108pd 1 513.15763 513.15770 BC satellite '°°Pd
110pd 0 514.15560 514.16140 Monoisotopic ''°Pd
110pd 1 515.15893 515.15976 3C satellite ''°Pd
119pg 2 516.16226 516.16182 2 °Csaellite / minor
peak
4i
Pd Isotope #3C Calculated [M+H]* Observed m/z Notes
105pd 0 509.15550 509.15735 Monoisotopic 'Pd
106pd 0 510.15390 510.15930 Monoisotopic '*Pd
106pd 1 511.15723 511.15810 C satellite '°°Pd
108pd 0 512.15430 512.16103 Monoisotopic '%°Pd
108pq 1 513.15763 513.15819 13C satellite '°3Pd
110pq 0 514.15560 514.16262 Monoisotopic ''°Pd
110pq 1 515.15893 515.16063 13C satellite ''°Pd
110pg 2 516.16226 516.16278 2 "C satellite / minor
peak
Likely adduct or
110pq 2 516.16226 517.36075 combined isotopic
contribution
4j
Pd isotope Cl isotope #2C Calculated [M+H]* Observed m/z Notes
102pg 5Cl 0.00000 549.04296 549.04296 Monoisofopic pd +
102pd 3Cla 1.00000 550.04631 550.04581 13C satellite
102pd 3CP"C1 0.00000 551.03991 551.04546 CIM+2
104pg 5Cla 0.00000 551.04033 550.04581 (Ovm;ll’fpg‘g’i‘t"lﬁ?g’gl;k)
105pd 3Clz 0.00000 552.04140 552.04377 105Pd monoisotopic
106pd 3Cla 0.00000 553.03950 553.04397 106Pd monoisotopic
108pd 3Cl. 0.00000 555.03900 555.31421 108Pd monoisotopic
105pg 3Cl, 1.00000 556.04235 556.31741 1Pd + 1°C (also small
Cl contribution)
102pd Cl: 0.00000 553.03500 553.04397 102pd + 37C,
105pd 3CIP"Cl 0.00000 554.03805 554.04579 105pd + 35CIP"Cl
106pd 3CPIP"Cl 0.00000 555.03615 555.31421 106pd + 3CI¥Cl
110pd 3Cla 0.00000 556.31741 110pd + 35Cl,
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Table S5. Crystal data and structure refinement for compound 4c.

4c
Empirical formula C,4H5N,O,Pd
Formula weight 482.88
Temperature 120.02(10) K
Wavelength 1.54184 A
Crystal system Triclinic
Space group P-i
Unit cell dimensions
A 7.4798(3) A
B 7.8326(3) A
C 9.4659(4) A
a 78.533(3)°
B 86.809(3)°
y 85.861(3)°
Volume 541.60(4)A3
Z 1
Density (calculated) 1.481 Mg/m3
Absorption coefficient 7077 mm—1
F(000) 248

Crystal size
Theta range for data collection

Index ranges

Reflections collected
Independent reflections
Completeness to (theta) =
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [/>2sigma(])]
R indices (all data)

Largest diff. peak and hole

366 - 0.256 - 0.102 mm?
4.771 to 66.475°
—8<=h <=8,

—8<=k <=9,
-9<=1<=11

7423

1900 (R;,, = 0.0662)
(66.475) 99.7 %
Gaussian

1.00000 and 0.176

Full-matrix least-squares on F?

1900/0/136

1.089

R1=0.0389, wR2 =0.0979
R1=0.0389, wR2 =0.0979+
2.015and -1.426 e-A3
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Table S6. Selected experimental and calculated bond distances (A) for compounds 4¢. Calculations

performed at the PBEQ/def2-TZVP/CPCM (chloroform) level of theory.

4c [A] Exp. | 4c [A] Cal
C()-CQR) | 1.501(5) 1501
CQ2)0) | 127205 1276
C2)-C3) | 1.380(6) 1381
CR)-C@) | 14175 1411
C)-N(1) | 130805 1313
C@-CG) | 152105 1505
CON() | 1437(4) 1423
O()-Pd(1) | 1.991(3) 1.983
PA(1)-N(1) | 2.0313) 2.040
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Table S7. Selected experimental and calculated bond angles (°) for compounds 4¢. Calculations
performed at the PBEQ/def2-TZVP/CPCM (chloroform) level of theory.
Calculated
4c ]
0(1)-C(2)-C(3) 126.6(3) 126.40
0(1)-C(2)-C(1) 113.8(3) 114.00
C(3)-C(2)-C(1) 119.5(3) 119.54
C(2)-C(3)-C(4) 126.6(4) 126.87
N(1)-C(4)-C(3) 124.9(3) 124.49
N(1)-C(4)-C(5) 119.8(3) 119.67
C(3)-C(4)-C(5) 115.4(3) 115.85
C(2)-0(1)-Pd(1) 125.4(2) 126.02
O(1)-Pd(1)-N(1) | 92.50(12) 92.11
C(4)-N(1)-C(6) 118.2(3) 117.93
C(4)-N(1)-Pd(1) 123.7(2) 124.11
C(6)-N(1)-Pd(1) 118.1(2) 117.97
N(1)-Pd(1)-N(1)1 180 197.98
O(1)-Pd(1)-O(1)1 180 180

4c ]
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Table S8. Interaction topology energy table for 4¢ at the HF/3-21G level of theory.

¢Electron

aC PN | ¢Symop | ‘R . Eee | Epol | Edis Erep Eiot
Density

-2 X, v,z |15.88 | HF/3-21G 0.1 |0 48 |12 |35

2 |xy,z |11.22|HF3-21G 15 [-03 [-257 |99 [-16.9

2 |xy,z |946 |HF3-21G 36 |-07 [-33 [128 [-235

2 |xy,z |749 |HF3-21G 8.1 [-35 [-645 [303 |[-44.1

2 |x,y,z |11.74 | HF/3-21G 03 [-0.1 [-86 [28 [-59

2 |x,y,z |13.42|HF3-21G 47 [-19 [-348 [181 [-22.8

2 |xy,z |784 |HF3-21G 142 [-3.6 [-66.5 [323 |[-50.6

aColor codes indicate the molecule with the crystal structures, as shown in Figure 4. ® N represents
the number of molecules. ¢ Symop is the relational symmetry operation to the ventral molecule. ¢

R is the distance between the molecular centroids
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Table S9. Absolute HOMO and LUMO energies and the HOMO-LUMO gap for 3a—j calculated at
PBE0/def2-TZVP/CPCM (chloroform). All energy units are given in eV.

Compounds Energy/eV | HL gap/eV

H 50.0 -6.031

3a 4.8014
L 51.0 -1.229
H 50.0 -6.025

3b 4.7979
L 51.0 -1.228
H 50.0 -5.957

3c 4.7573
L 51.0 -1.199
H 54.0 -5.936

3d 4.7677
L 55.0 -1.168
H 54.0 -6.230

af 5.3493
L 55.0 -0.881
H 54.0 -5.994

3h 4.7996
L 55.0 -1.194
H 58.0 -6.207

3i 5.3505
L 59.0 -0.857
H 54.0 -5.946

3g 4.8081
L 55.0 -1.138
H 54.0 -5.995

3e 4.7986
L 55.0 -1.196
H 63.0 -7.214

3j 7.0044
L 64.0 -0.210
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Table S10. Absolute HOMO and LUMO energies and the HOMO-LUMO gap for 4a-j calculated at
PBE0/def2-TZVP/CPCM (chloroform). All energy units are given in eV.

Compounds Energy/eV | HL gap/eV
H-1 108 ~7.5905
H 109 ~6.9694
4 .
a L 110 20.0699 6.8995
L+l 111 0.1691
H-1 108 27,5907
H 109 26.9455
4b L 110 20.0686 6.8769
L+l 111 0.1937
H-1 108 -7.5841
H 109 -6.9394
dc L 110 20,0259 6.9135
L+1 111 0.2028
H-1 116 -7.493
H 117 ~6.9355
4 92
d L 118 20.0069 6.9286
L+l 119 0.2023
H-1 116 27,5972
H 117 -6.967
de L 118 20.052 6915
L+l 119 0.1628
H-1 116 -7.5689
H 117 -6.9226
4t L 118 20.0415 6.8811
L+1 119 02142
H-1 124 273019
H 125 -6.7124
4 6.5697
g L 126 -0.1427
L+l 127 0.0888
H-1 116 27,5345
H 117 6916
4h L 118 0.0011 6:9171
L+l 119 0.2246
H-1 116 27,5522
_ H 117 -6.9417
4 L 118 20,0537 6.888
L+1 119 0.195
H-1 124 ~7.7994
H 125 ~7.6695
4 7.4741
L 126 -0.1954
L+l 127 20.0811
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Table S11. Experimental and calculated [TD-CAM-B3LYP/def2-TZVP/CPCM(chloroform)] UV-Vis

absorption bands of ligands 3a-j in chloroform solvent.

Experimental UV-Vis bands

Calculated (TD-DFT) UV-Vis bands

Major

Compound £ (x10* M 'em™) Oscillator
Amax (MM) State Amax (NM) contribution

[Conc. (mol/L)] strength (f)
(Coefficient)
3a 318 2.9[2.9 x 107] N 298.1 0.640 H— L (0.930)
3b 325 2.9[3.0x 107] N 297.4 0.712 H — L (0.946)
3¢ 323 2.7 [2.7x 107] S 298.7 0.763 H — L (0.941)
3d 318 3.412.5x107] N 299.2 0.684 H — L (0.924)
3e 310 3.1[2.5%107] S, 268.8 0.571 H — L (0.968)
3f 327 2.0 [2.8 x 107] S 297.2 0.716 H — L (0.940)
3g 312 1.5[4.7 x 107] S, 268.9 0.591 H — L (0.968)
3h 322 3.3[2.8 x107] S 295.7 0.738 H — L (0.930)
3i 317 3.0[2.6 x 107] S 298.1 0.645 H — L (0.923)
3j 309 1.7[4.5 x 107] Sy 297.9 0.665 H — L (0.904)
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Table S12. Experimental and calculated [TD-CAM-B3LYP/def2-TZVP/CPCM(chloroform)] UV-Vis

absorption bands of complexes 4a-j in chloroform as the solvent.

Experimental UV-Vis bands

Calculated (TD-DFT) UV-Vis bands

Major
Amax | € (X 10* Mlem™) | Apax Amax Oscillator
Compound g (M em™) State contribution
(nm) | [Conc. (mol/L)] | (nm) (nm) | strength (f)
(Coefficient)
H-1 - L+1
4a 339 1.0[4.3 x 107] 400 1905 Ss 3153 0.361
(0.748)
H-1 — L+1
4b 341 1.2[6.4 x 107] 420 1087 Ss 3153 0.382
(0.755)
H-1 - L+1
4c 335 1.3 6.5 x107] 430 615 Ss 3154 0.374
(0.752)
H-1 - L+1
4d 337 1.3[6.0 x 107] 420 802 Ss 315.6 0.360
(0.742)
H-1 - L+1
de 336 1.2[5.9 x 107] 420 660 Ss 315.9 0.341
(0.746)
H-1 - L+1
4f 342 1.0 [6.0 x 107] 427 864 Ss 3153 0.391
(0.751
H-1 - L+1
4g 342 0.98 [7.6 x 107] 420 630 Ss 29 6.2 0.331
(0.739)
H-1 - L+1
4h 335 1.2[5.9 x 107] 408 1598 Ss 315.5 0.380
(0.750)
H-1 — L+1
4i 335 1.3 [5.9 x 107] 428 741 Ss 3154 0.365
(0.743)
H—- L+1
4j 324 1.6 [5.4 x 107] 402 640 Ss 295.7 0.382
(0.742)
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Table S13. TGA data of 4a—j.

Compound 25-220 °C 220-325 °C 325-900 °C %Ash
4a 0 67 9 24
4b 0 62 12 26
4c 0.1 60 13 27
4d 0 61 12 27
4e 0 61 12 28
4f 0 74 4 21
4g 0 75 1 24
4h 0 54 13 34
4i 1 67 9 23
4j 0 75 7 18
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Table S14. Chemosensitivity results of complexes 4 and 5 against fibroblast, MCF-7 and HCT-
116. Values are stated as 50% inhibitory concentrations (ICs) = Standard Deviation (SD) and are

triplicate repeats.

IC50 against
IC50 against . . 1C50 against MCF7 1C50 against HCT
IC50 against MCF7 IC50 against HCT fibroblast
fibroblast
cell cell cell Co Subst cell cell cell
Co Substit Mean+S Mean Mean Mean Mean Mean
viability viability viability mp ituen viability viability viability
mp. uent D +SD +SD +SD +SD +SD
data data data . t data data data
121.1; 112.4; 122.0 106.3; 117.67 32.42; 4857, 25.79; 4313
126.7+1 30.30 36.57
4a 2-Me 116.4; 118.3; 3+£9.7 114.3; +10.9 Sa 2-Cl 28.18; 28.58; 42.48; +14.4
1.36 +1.73 +8.64
142.5 135.4 5 132.4 2 30.31 32.56 61.13 3
35.88; 13.61; 36.02; 35.84; 16.88; 75.47,; 75.765
38.30+2 14.49 36.10 30.90 16.39
4b 3-Me 41.94; 19.40; 36.88; 5b 3-Cl 27.08; 14.62; 76.63; +0.61
.62 +3.70 +0.60 +3.67 +1.29
37.09 10.47 35.41 29.68 17.67 75.20 5
116.4; 43.38; 141.5; 11.26; 4917; 115.2;
108.4+6 49.75 140.5 9.78+ 6.71% 112.7
4c 4-Me 101.7; 59.22; 135.2; s5¢ | 4l 6.107; 5.904; 103.2;
.08 +6.83 +3.98 2.62 1.88 +6.96
106.9 46.65 144.8 11.98 9.305 119.7
9.48; 21.76; 21.75; 107.5; 128.5 106.9; 118.47 98.10; 95.93
2,4- 10.48+2 17.55 28.41 24-
4d 13.84; 17.11; 42.26; 5d 132.4; +15.7 114.8; +11.2 98.6; +3.32
diMe 44 +3.27 +9.80 Cl
8.12 13.79 21.22 145.5 6 133.7 4 91.2 9
55.07; 48.50; 62.76 65.81; 83.66 107.4; 108.3; 111.5;
74.97+1 2,6- 1123 113.9 109.9
de 2,6-Me 97.83; 80.31; £13.1 96.29; £129 | Se 115.7; 119.2; 115.8;
7.58 Cl +3.55 +4.45 +5.63
72.01 59.48 9 88.89 8 113.8 114.1 102.3
51.21; 53.61; 76.26; 66.44; 80.16 134.5; 120.5 56.75; 58.82
49.41+1 51.51 743+ 3,5-
4f 3,5-Me 4731, 50.70; 71.19; 5f 93.92; +11.2 122.8; +12.4 38.70; +17.3
.6 +1.50 22 diCl
49.71 50.21 75.45 80.12 2 104.3 3 81.01 3
105.3; 110.2; 101.2; 117.7; 97.81 126.2; 153.5; 130.5
2,4,6- 110.1+4 121.4 105.83 2,4,6 114.7
4g 109.5; 121.5; 104.5; S5g 80.76; +15.2 115.7; 114.2; +16.7
Me .19 +9.10 +4.43 -Cl +9.78
115.5 132.5 111.8 94.96 1 102.3 123.7 4
162.18; 11.73; 37.57; 23- 181.4; 144.0 147.2; 129.8 145.8; 137.97
147.4+1 13.64 40.32
4h 3,4-Me 134.30; 12.17; 43.45; 5h Cl 103.8; +31.7 125.9; +12.9 154.9; +17.9
1.41 +2.40 +2.42
145.81 17.02 39.94 comp 146.8 4 116.2 5 113.2 0
61.92; 5.455; 10.95; 111.2; 122.30 108.7; 126.2; 138.5
44.73£1 542+ 17.20 24,5 115.33
4i 2,5-Me 39.75; 5.954; 10.27; Si 149.5; +19.3 115.8; 167.5; +20.5
251 0.45 +9.32 -Cl +5.24
32.52 4.851 30.38 106.2 4 121.5 121.8 8
105.67; 5.94; 115.5; 116.4
4-Cl-2- 108.5+2 6.70+
4 107.54; 7.47; 132.5; £12.7
Me 9 0.62
112.59 6.69 101.2 9
Positiv 51.13; 391; 13.08;
Cisp 54.02+2 4.70+ 14.38
e 53.79; 6.07; 17.88;
latin 46 0.97 +2.50
control 57.14 4.12 12.18
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Table S15. Chemosensitivity results of ligands against fibroblast, MCF-7 and HCT-116. Values

are stated as 50% inhibitory concentrations (ICso) = Standard Deviation (SD) and are triplicate

repeats.
IC50 against 1C50 against
IC50 against MCF7 IC50 against HCT IC50 against MCF7 1C50 against HCT
fibroblast fibroblast
cell cell cell cell cell cell
Substitue Mean+ Mean+ Substitue Mean Mean+
viability viability viability Mean+SD viability viability viability Mean+SD
nt SD SD nt +SD SD
data data data data data data
131.4; 111.0; 122.6; 111.64; 71.40; 39.99;
143.7+ 109.97 123.17+15. 112.9 71.29+ 63.18+16.
2-Me lig 172.7; 112.3; 142.3;104 2-Cllig 112.17; 71.29; 78.51;
20.58 +2.43 40 +1.45 0.089 68
127.0 106.6 .6 114.93 71.18 71.03
109.1; 123.7; 131.7; 115.78; 169.1; 174.0;
. 133.0+ 126.13 119.45+8.9 . 114.4 125.15 130.0+31.
3-Me lig 176.8; 141.7; 116.3; 3-Cl lig 116.40; 120.6; 115.5;
31.01 +11.84 8 +2.30 +34.18 68
113.1 113.0 110.4 111.25 85.76 100.6
19.93; 14.84; 37.71; 119.97; 150.6 55.3; 42.28;
18.78+ 16.66+ 55.26+ 36.98+4.3
4-Me lig 18.32; 19.48; 55.84; 47.09+7.42 4-Cllig 159.38; +22.3 62.99; 31.73;
0.819 2.02 6.33 1
18.09 15.67 47.73 172.6 8 47.49 36.92
67.14; 57.99; 77.95; 102.8; 105.1 113.4; 102.8;
2,4-diMe 63.88+ 63.11= 66.14+11.6 121.8+ 101.13+1.
57.87; 66.3; 70.26; 2,4-Cl lig 101.2; 3+4.4 121.1; 101.2;
lig 4.26 3.65 8 7.16 39
66.64 65.03 50.22 11.4 8 130.9 99.4
49.34; 100.2; 36.27; 100.2; 101.9 110.2;
2,6-diMe 57.13+ 100.17 45.3; 46.53+ 110.0+1.3
54.79; 99.03; 33.08; 32.2243.69 2,6-Cl lig 100.5; 3422 108.2;
lig 7.50 +0.93 48.2;46.1 1.22 40
67.26 101.3 27.33 105.1 4 111.6
51.10; 44.65; 18.38; 66.02; 134.0; 29.31;
3,5-diMe 48.81+ 4391+ 3,5-diCl1 62.94 120.03
41.01; 33.90; 26.18; 18.66+6.03 60.901; 111.9; 29.79; 29.6+0.21
lig 5.67 7.89 ligand +2.22 +9.92
5431 53.19 11.43 61.90 114.2 29.70
130.1; 123.3; 150.7; 43.09; 22.16; 26.13;
134.2+ 138.57 133.2+16.2 2,4,6-triCl 44.2+ 24.8+1
2,4,6-Me 156.1; 152.1; 111.6; 44.18; 26.77; 41.24; 42.7+14.2
16.46 +11.82 2 lig 0.91 97
116.4 140.3 137.3 45.33 25.74 60.87
. 40.08; 59.285 1035 28.11; 107.2; 111.2; 106.0;
3,4-diMe 85.37+ . 106.6 113.43 103.73+1.
. 77.61; +15.33 69.75 28.02; 24.07+5.65 2,3-Cl lig 105.8; 114.0; 101.3;
lig 13.89 +0.60 +1.64 92
60.17 5 ;82.88 16.08 106.9 115.1 103.9
. 56.1; 41.44 12.67; 82.3;
2,5-diMe 48.81+ 4391+ 2,4,5-Cl 81.6+ 60.3; 59.5+3 58.3;
42.29; ;54.58 26.90; 18.66+6.02 83.5;79. 57.9+1.93
lig 5.66 7.89 lig 1.85 63.2;55.1 35 55.4;60.1
48.03 ;35.71 16.40 10
130.7; 123.6; 139.4;
4-Cl-2- 128.4+ 129.3+ 132.8+15.3
133.3; 139.7; 147.4;
Me 5.15 7.37 4
121.3 124.6 111.6
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Table S16. Chemosensitivity results of complexes 6 and 7, against HT 116 and MCF-7. Values

are stated as 50 % inhibitory concentrations (ICsg) + Standard Deviation (SD) and are triplicate

repeats. 346

Compound . Compound .
Substituent | HCT 116 MCF-7 Substituent | HCT 116 MCF-7

No. No.

6a 2-Me 3.45+0.20 35.61+0.16 7a 2-Cl 55.36+0.15 >100
6b 3-Me 41.68+0.22 > 100 7b 3-Cl 14.16+0.15 > 100
6¢ 4-Me 1.73+0.22 > 100 Tc 4-Cl 0.452+0.24 49.62+0.17
6d 2,4-Me 39.39+0.22 >100 7d 2,4-Cl 13.3540.16 61.95+0.12
6e 2,6-Me 24.97+0.23 > 100 Te NA NA NA

8f NA NA NA 7t 3,5-Cl 23.94+0.17 > 100
6g 2,4,6-Me > 400 > 400 7g NA NA NA

6h 3,4-Me > 400 > 400 7h 3,4-Cl 48.01+0.16 > 100

6i 2,5-Me >400 > 400 7i NA NA NA

6j 4-Cl-2-Me > 400 > 400 7j NA NA NA

6k NA NA NA 7k 2,3-Cl 34.83+0.16 > 100
6l NA NA NA 71 2,4,5-Cl 3.62+0.18 33.88+0.16
6m NA NA NA 7m H 6.91£0.21 81.05+0.09
6n 2-Et > 400 > 400 Tn NA NA NA

Positive
Cisplatin 14.38+2.5 4.7£0.97
control
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with Targeted Proteins in MCF-7 (Breast Cancer).

Table S17. Lowest Binding Energy Values of Methyl- and Chloride-substituted Pd(II) Complexes

Binding Affinity Scores (kcal/mol)

Pd(II) Complex
PIK3CA-E545K ERBB4-Y1242C
4a (2-Me-CgH,) —7.416 -5.967
4b (3-Me-C¢Hy) —7.640 —7.849
4c (4-Me-C¢Hy) -8.162 -7.937
4d (2,4-Me-C¢H3) —7.467 —6.019
4e (2,6-Me-CgHs) —6.498 —4.623
4f (3,5-Me-CgHs) -6.914 —6.279
4g (2,4,6-Me-CgH,) —6.373 —4.386
4h (3,4-Me-C¢H;) —7.393 —-8.059
4i (2,5-Me-C¢Hs) —6.591 —4.672
4j (4-Cl-2-Me-CgHs3) —7.639 —6.253
5a (2-C1-C¢Hy) —7.591 —6.216
5b (3-Cl-C¢H,) —7.893 —8.245
5¢ (4-C1-C¢Hy) —-8.469 —-8.245
5d (2,4-CI-C¢H3) -7.925 —6.599
Se (2,6-C1-C¢Hs) —6.870 -4.925
51 (3,5-Cl-CgHs) —7.474 —6.773
5¢g (2,4,6-C1-C¢H») —7.119 -4.970
5h (2,3-Cl-C¢Hs;) —7.950 —6.332
5i (2,4,5-Cl-C¢H,) —6.847 -5.520
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Table S18. Lowest Binding Energy Values of Methyl- and Chloride-substituted Pd(II) Complexes with
Targeted Proteins in HCT-116 (Colon Cancer).

Binding Affinity Scores (kcal/mol)
Pd(II) Complex
KRAS-G13D PIK3CA-H1047R ATM-A112V
4a (2-Me-CgHy) —5.589 —-5.530 —7.324
4b (3-Me-C¢H,) —6.593 —6.651 —7.641
4¢ (4-Me-C¢Hy) —6.870 —6.222 —7.383
4d (2,4-Me-C¢H3) -5.608 -5.078 —6.624
4e (2,6-Me-C¢Hs;) -4.960 —4.514 —6.394
4f (3,5-Me-CgHs) —6.142 -5.770 —6.848
4g (2,4,6-Me-C¢H,) -5.197 —4.578 —6.283
4h (3,4-Me-C¢H3) —6.792 —6.030 —6.527
4i (2,5-Me-C¢H3) —5.180 -5.839 —6.592
4j (4-Cl-2-Me-C¢H3) —5.763 —5.358 —6.684
5a (2-C1-C¢H,) —5.896 —6.094 —7.451
5b (3-CI-C¢Hy) —6.998 —6.764 -7.915
Sc¢ (4-Cl-CgHy) —7.253 —6.414 —7.546
5d (2,4-Cl-C¢Hs3) —6.410 —5.594 —7.126
Se (2,6-C1-C¢H;) -5.312 —4.884 —6.993
5f (3,5-C1-C¢H;) —6.758 —-5.896 -7.513
5g (2,4,6-Cl-C¢Hy) —-5.699 —5.156 —6.987
5h (2,3-CI-C¢Hs) —6.082 —5.660 —7.347
5i (2,4,5-Cl-CgH,) —6.628 —5.668 —6.946
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Table S19. List of qPCR primers.

Gene name Primer (5 to 3’ direction)
Bcl-2 F: GGACAACATCGCCCTGTGGA
R: TCCACAAAGGCATCCCAGCC
18S rRNA F: AGAAACGGCTACCACATCCA
R: TACAGGGCCTCGAAAGAGTC
Bax F: GGTCCGGGGAGCAGC

R: GATCCTGGATGAAACCCTGAAG
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Table S20. Bax:Bcl-2 ratio in different cell types after treatment with different concentration of compounds.

Cell line

Fibroblast (4h)

Fibroblast (4a)

MCF-7 (4h)

MCF-7 (4a)

HCT116 (4h)

HCT116 (4a)

Compound

Concentration

(M)
294.86
147.43
294.86
147.43
27.2
13.6
27.2
13.6
80.6
40.3
80.6
40.3

AACtg,y = SD

0.07 £0.03
0.31+£0.03
1.59 £0.20
0.83 £0.25
2.59 £0.16
2.25+0.09
0.65 +0.02
0.46 +0.16
2.36 £0.31
1.26 £0.18
1.03 +£0.26
1.02 £0.11

35

AACtg £ SD

1.22 £0.45
0.71+0.20
0.98 £0.24
1.14+0.35
0.21 +0.09
0.87 £0.05
0.43 +0.00
0.35+£0.10
0.41+0.02
0.36 £0.15
1.42 £0.40
1.40 £ 0.06

AAC tBax: AACthLz Ratio

0.06
0.43
1.62
0.72
12.3
2.58
1.51
1.31
5.75
3.50
0.72
1.02



%T

4000 3500 3000 250 2000 1500 1000 500
Wavenumbers (cm-1)
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Figure S26. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 3f.
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Figure S27. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 3g.
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Figure S30. 'H NMR spectrum (CDCls, 25 °C, 500.303 MHz) of 3j.
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Figure S31. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 4a.
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Figure S32. 'H NMR spectrum (CDCls, 25 °C, 500.303 MHz) of 4b.
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Figure S33. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 4c.
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Figure S35. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 4e.
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Figure S36. 'H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 4f.
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Figure S37. '"H NMR spectrum (CDCl;, 25 °C, 500.303 MHz) of 4g.
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Figure S38. "H NMR spectrum (CDCls, 25 °C, 500.303 MHz) of 4h.
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Figure S39. 'H NMR spectrum (CDCls, 25 °C, 500.303 MHz) of 4i.
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Figure S41. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3a.
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Figure S42. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3b.
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Figure S43. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3c.
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Figure S44. BC{'H} NMR spectrum (CDCl;, 25 °C, 125.813 MHz MHz) of 3d.
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Figure S45. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3e.
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Figure S46. 3C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3f.
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Figure S47. *C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3g.
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Figure S48. 3C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3h.
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Figure S49. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 3i.
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Figure S51. BC{'H} NMR spectrum (CDCl;, 25 °C, 125.813 MHz MHz) of 4a.
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Figure S52. BC{'H} NMR spectrum (CDCl;, 25 °C, 125.813 MHz MHz) of 4b.
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Figure S53. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4c.
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Figure S54. BC{'H} NMR spectrum (CDCl;, 25 °C, 125.813 MHz MHz) of 4d.
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Figure S55. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4e.
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Figure S56. 3C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4f.
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Figure S57. BC{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4g.
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Figure $58. 13C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4h.
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Figure S60. 3C{'H} NMR spectrum (CDCls, 25 °C, 125.813 MHz MHz) of 4j.
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Figure S61. HR-ESI-MS (positive ion mode) spectrum of 3j. Monoisotopic mass for C;,H;sCINO (M+H)
Calc. 224.08367 found 224.08352.

Intens. 3
x1073
1.259
1,003
0.753
0.503
0.25:

483.12391

485.12397
482.12474
481. 12341
484, 12335
479.32101
.\ A\ r .

486.12744

487.12509

488.12815
|

489.31568

0.00

480

T
486

488

miz
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Figure S63. HR-ESI-MS (positive ion mode) spectrum of 4b. Monoisotopic mass for C,,H,0N,O,Pd
(M+H) Calc. 483.12584 found 483.12712.
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Figure S64. HR-ESI-MS (positive ion mode) spectrum of 4¢. Monoisotopic mass for C,4H,9N,O,Pd
(M+H) Calc. 483.12584 found 483.12773.

$ 511.16588
57 513.15567

] 510.15676
o]

] — 515.15781
5] 514.15919

516.16071
. 507.15841 \ L JA \  517.25153
506 508 510 512 514 516 518 520 miz

Figure S65. HR-ESI-MS (positive ion mode) spectrum of 4d. Monoisotopic mass for C,sH33N,0,Pd
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Figure S66. HR-ESI-MS (positive ion mode) spectrum of 4e. Monoisotopic mass for C,sH33N,O,Pd
(M+H) Calc. 511.15714 found 511.15555.
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Figure S67. HR-ESI-MS (positive ion mode) spectrum of 4f. Monoisotopic mass for C,cH33N,0,Pd
(M+H) Calc. 511.15714 found 511.15553.
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Figure S68. HR-ESI-MS (positive ion mode) spectrum of 4g. Monoisotopic mass for C,gH3;N,0,Pd
(M+H) Calc. 539.18844 found 539.18940.
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Figure S69. HR-ESI-MS (positive ion mode) spectrum of 4h. Monoisotopic mass for C,sH33N,0,Pd

(M+H) Calc. 511.15714 found 511.15782.
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Figure S70. HR-ESI-MS (positive ion mode) spectrum of 4i. Monoisotopic mass for C,sH33N,0,Pd
(M+H) Calc. 511.15714 found 511.15810.
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Figure S71. HR-ESI-MS (positive ion mode) spectrum of 4j. Monoisotopic mass for Cy,H»;Cl,N,0O,Pd
(M+H) Calc. 552.08032 found 552.04377.
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Figure S72. Illustration of C—H---m contacts in 4c.
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c d
Figure S73. (a) Hirshfeld surface of 4¢ mapped with ., in the range 0.0179 to -1.3052 a.u. (b) Hirshfeld

surface of 4c mapped with Shape Index in the range -1 to 1 a.u. (¢) Hirshfeld surfaces with curvedness of

4c. (d) Hirshfeld surfaces with Fragment patch of 4c.
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Figure S74. Full 2-D fingerprint plot for 4c and (a) the decomposed contacts representing (b) H---H (73.2
%), (c) C---H/H---C (16.2 %), (d) O---H/H---O (5.8 %), (¢) N---H/ H--:N (1.5 %), and (f) Pd---H/H---Pd

(2.7 %) intermolecular interactions.
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Figure S75. Hirshfeld surface contacts in 4c.
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Figure S76. Intermolecular interaction topology network between neighbouring molecules within each

molecular crystal structure

74



Figure S77. (a) Dispersion intermolecular interaction topology energy framework between neighbouring
molecules. (b) Total intermolecular interaction topology energy framework between neighboring
molecules. (¢) Total intermolecular interaction (annotated) energy framework between neighboring

molecules.
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LUMO+1 LUmo HOMO HOMO-1

Figure S78. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4a (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S79. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4b (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S80. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4c (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S81. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4d (isosurface value 0.06).
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LUMO+1 Lumo HOMO HOMO-1

Figure S82. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4e (isosurface value 0.06).

LUMO+1 LUmMo HOMO HOMO-1

Figure S83. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4f (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S84. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4g (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S85. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4h (isosurface value 0.06).
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LUMO+1 Lumo HOMO HOMO-1

Figure S86. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4i (isosurface value 0.06).

LUMO+1 LUMO HOMO HOMO-1

Figure S87. The isosurface densities of the frontier orbitals: LUMO+1, LUMO, HOMO, HOMO-1 of

compound 4j (isosurface value 0.06).
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Figure S88. Electronic absorption spectra (CHCl;, ambient temperature) of 2a, 3a and 4a.
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Figure S89. Electronic absorption spectra (CHCl;, ambient temperature) of 2b, 3b and 4b.
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Figure S90. Electronic absorption spectra (CHCl;, ambient temperature) of 2¢, 3¢ and 4c.
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Figure S91. Electronic absorption spectra (CHCl;, ambient temperature) of 2d, 3d and 4d.
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Figure S82. Electronic absorption spectra (CHCl;, ambient temperature) of 2e, 3e and 4e.
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Figure S93. Electronic absorption spectra (CHCl;, ambient temperature) of 2f, 3f and 4f.
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Figure S94. Electronic absorption spectra (CHCl;, ambient temperature) of 2g, 3g and 4g.
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Figure S95. Electronic absorption spectra (CHCl;, ambient temperature) of 2h, 3h and 4h.

82



2,5-Me

3.5x10*

. Complex
3.0x10% —— Ligand
Analine

2.5%10*

“g 2.0x10%
‘_U 1
= 1.5x10*
& -

1.0x10%

5.0x10°

0_0_‘\"\........

—— ,
250 300 350 400 450 500 550 600 650 700 750 800
Wavelength, nm

Figure S96. Electronic absorption spectra (CHCl;, ambient temperature) of 2i, 3i and 4i.
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Figure S97. Electronic absorption spectra (CHCl;, ambient temperature) of 2j, 3j and 4j.
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Figure S98. Electronic absorption spectra (CHCl;, ambient temperature) of 3a-j.

84



Me Complexes

—2,4-Me
2,6-Me
— 3,5-Me
— 2.4 6-Me
—3,4-Me
—2,5-Me
— 4-Cl-2-Me

—— .
250 300 350 400 450 500 550 600 650 700 750 800
Wavelength, nm

Figure S99. Electronic absorption spectra (CHCl;, ambient temperature) of 4a-j.
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Figure S100. TGA thermogram for compound 4a.
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Figure S101. TGA thermogram for compound 4b.
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Figure S102. TGA thermogram for compound 4ec.
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Figure S103. TGA thermogram for compound 4d.



TGA 2,6-Me Complex DTGA

110 - L 110
100 4 L 100
90 - L 90
80 - L 80

& ] [

» 70- L 70

w L L

L2 g0 L 60

[7)] J |

w

© 50 L 50

= ] [
40 - L 40
30 - L 30
20 L 20
10 L 10

1 I 1 | I 1 I

1
100 200 300 400 500 600 700 800 900
Temperature/ °C

Figure S104. TGA thermograms for compound 4e.
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Figure S105. TGA thermograms for compound 4f.
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Figure S106. TGA thermograms for compound 4g.
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Figure S107. TGA thermograms for compound 4h.
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Figure S108. TGA thermograms for compound 4i.
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Figure S109. TGA thermograms for compound 4j.

90



2.5

——~0h
——24 h
2.0 H 48 h
—72h
Q 151
c
V]
£
§1.o-
<
0.5
0.0 -

1 ) I 1 I 1
200 300 400 500 600 700 800
Wavelenght nm

Figure S110. UV—Vis absorption spectra of the most active Pd(II) complex 4i recorded in media
at 25 °C.
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Figure S111. Monitoring the stability of complex 4i in aqueous solution (3% DMSO) with
HPLC. (a) Chromatograms at 350 nm. (b) Relative integral values.
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