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CT-DNA: calf tymus DNA

EB: ethidium bromide

FIP: 2-(furan-2-yl)-1H-imidazo[4,5-f][1,10]phenanthroline
(DACH): (1R,2R)-(—)-1,2-Diaminocyclohexane

CD: circular dichroism

Gly: Glycine

MD: Molecular Dynamic

tert-Pentylgly: 1,1-Dimethylpropylglycine

RMSD: Root-mean-squar deviation

MSD: Mean square displacement

RDF: Radial distribution function
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The yield was 0.097 g (71%) and decompose temperature was 180 °C. Analytical
calculated for PdC23H24NgO7: C, 43.77; H, 3.80; N, 17.76. Analytical found: C, 43.80; H,
3.84; N, 17.79; UV: Amax nm (emm): 312 (23.4), 288 (27.5), 261 (18.1). FT-IR (KBr), v
(cm™): 3414 (unn), 3200, 3115 (VNH2), 2933, 2856 (vcHz), 1602, 1451 (ve=c), 1508 (v c=N),
1352 (uno3), 718 (8=ch), 591.3 (um-L). *H NMR (300 MHz, DMSO-ds): 1.2 (m, 2H), 1.49
(m, 2H), 1.68 (m, 2H) 1.8 (m, 1H), 2 (m, 1H), 2.2 (m, 1H), 2.7 (m, 1H), 5.1 (m, 2H), 4.5
(m, 2H), 6.8 (m, 1H), 8.02 (m, 1H), 7.1 (s, 1H), 8.19 (m, 2H), 8. 7 (d, J 4.35 Hz, 2H),
9.14 (d, J 7.71 Hz, 2H), 14 (s, 1H); molar conductance of 0.5 mM: 244 cm?ohm™mol,
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The yield was 0.045 g (60%) and decompose temperature was 202 °C. Analytical
calculated for PtC23H24NgO7: C, 38.4; H, 3.33; N, 15.57. Analytical found: C, 38.36; H,
3.39; N, 15.60; UV: Amax nm(emM): 320 (17.5), 285 (23.0). FT-IR (KBr), v (cm-1): 3420
(onw), 3193, 3086 (uNH2), 2926, 2859 (vcHz), 1625, (ve=c), 1581 (ve=n), 1359 (v no3), 721
(8=cH), 591.2 (um-L). *H NMR (300 MHz, DMSO-ds): 0.94 (m, 1H), 1.16 (m, 2H), 1.48
(m, 2H), 1.72 (m, 2H), 1.92 (m, 2H), 2.18 (m, 1H), 5.46 (m, 2H), 6.24 (m, 2H), 6.78 (m,
1H), 6.94 (m,1H), 7.34 (m, 1H), 7.99 (m, 1H), 8.27 (m, 1H), 8.29 (m, 1H), 9.07 (m, 2H),
9.36 (m, 1H), 14.38 (d, J 4.5 Hz, H); molar conductance of 0.5 mM: 270 cm?ohmmol=,
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[Pd(DACH)(isopentylgly)](NO3) (M.W. = 426.5 g/mol): The yield was 70% and
decomposing temperature was 198 °C; *H NMR (300 MHz, DMSO-ds, & in ppm): 0.9
(m, 8H, CHaxx2, CH3x2), 1.1 (m, 2H, CHaxx2), 1.2 (m, 2H, CHeg%x2), 1.5 (M, CHegXx2,
CH), 1.6 (m, 2H, CHy), 1.8 (m, 2H, CH2), 2.1 (M, 2H, CHaxx2), 2.2 (m, 2H, CH2), 4.2 (m,
1H, NH) and 4.9 (m, 4H, NH2x2); IR (cm™, KBr disk): 3208 (s, N-H), 2933 (s, C-H),
2857 (w, C-H), 1602 (w, C=0), 1366 (s, (NO3)), 620 (w, N-Pt-N); UV: Amax nm (g, M"
tem1): 205 (8900); molar conductance of 0.01 mM aqueous solution: 116 cm?ohm*mol-
!, Elementary analysis calculated (%) for C13H2sN4OsPd: C, 36.57; H, 6.56; N, 13.13.

Analytical found: C, 36.53; H, 6.65; N, 13.10.
00
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Tertiopentylglycine (C;HsC(CHs)2-NH-CH2-COOH.HCI), M.\W. = 181.5 g/mol): (55%
yield) mp:240 °C.; IR (cm™, KBr disk): 3430 (v o), 2982 (v nH), 1727 (v c=0), 1635 (8 nH),
1398 (v co). *H NMR (300 MH, DMSO-ds, 6 in ppm): 1.1 (m, 6H), 1.2 (m, 4H), 2.6 (m, 1H),
2.9 (m, 2H),4.1 (m, 1H, NH); Elementary analysis calculated (found %) for CsH1sNO-CI: C,
46.28; H, 8.81; N, 7.71. Analytical found: C, 46.58; H, 8.62; N, 7.69.
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[Pt(DACH)(methylgly)][NO3z (M.W. = 459.27 g/mol): The yield of the complex was
93%, mp:210 °C.; IR (cm™, KBr disk): 3098 (v n-+), 1521 (v c=0), 1368 (v n03"), 2941 (v
c-+), 572 (v pen);*H NMR (300 MHz, DMSO-dg, & in ppm): 1.1 (m, 6H), 1.4 (m, 4H), 1.8
(m, 3H), 2.0 (m, 2H), 4.3 (m, H), 5.1-6.2 (m, 4H); UV band maxima in nm (em in liter

mol-cm  x107%): 205 (15404); molar conductance of 0.1 mM aqueous solution:116 cm?

OA



ohm™mol?. Elementary analysis calculated (found %) for CoH20N4OsPt: C, 23.52; H,
4.35; N, 12.19. Analytical found: C, 23.48; H, 5.31; N, 12.24.

[Pt(DACH)(butylgly)]NO3z (M.W. =501g/mol): The yield of the complex was 98%,
mp:220 °C.; IR (cm™, KBr disk): 3194 (v n-n), 1600 (v c=0), 1382 (v no3), 2935 (v c-H),
572 (v pen);*H NMR (300 MHz, DMSO-ds, & in ppm): 1 (m, 5H), 1.1 (m, 4H), 1.5 (m,
4H), 1.9 (m, 4H), 2.1 (m, 2H), 3.3 (m, 2H), 3.9 (m, H), 5.0-6.4 (m, 4H); UV band maxima
in nm (em in liter mol™cm "t x10#): 205 (19340); molar conductance of 0.1 mM aqueous
solution:121 cm? ohm™mol. Elementary analysis calculated (found %) for
C12H26N4OsPt: C, 28.74; H, 5.18; N, 11.17. Analytical found: C, 28.69; H, 5.24; N, 11.9.

[Pt(DACH)(isopentylgly)]NOs (M.W. = 515.8 g/mol): The yield of the complex
was 78%, mp:200 °C.; IR (cm™, KBr disk): 3199 (v n-+), 1590 (v c=0), 1361 (v nos), 2933
(0 cH), 572 (v pen);tH NMR (300 MHz, DMSO-ds, § in ppm): 1 (m, 6H), 1.1 (m, 3H),
1.4 (m, 4H), 1.6 (m, 4H), 1.8 (m, 4H), 2.2 (m, 4H), 2.8 (M, H), 5.3-6.2 (m, 4H, NHz): UV
band maxima in nm (ewm in liter mol-tcm 1 x104): 205 (11536); molar conductance of 0.1
mM aqueous solution:128 cm? ohmmol™. Elementary analysis calculated (found %) for
C13H28N4OsPt: C, 30.28; H, 5.43; N, 10.87. Analytical found: C, 30.39; H, 5.2; N, 10.24.

[Pt(DACH)(tert-pentylgly)]NOs (M.W. =515 g/mol): The yield of the complex was
98%, mp:196 °C.; IR (cm™, KBr disk): 3200 (v n-+), 1594 (v c=0), 1364 (v n03"), 2935 (v
c-H), 564 (v pn);*H NMR (300 MHz, DMSO-ds, & in ppm): 0.93 (m, 5H), 1.1 (m, 4H),
1.4 (m, 8H), 1.8 (m, 4H), 2 (m, 3H), 5-5.5 (m, 4H); UV band maxima in nm (em in liter
mol-tcm  x107#): 205 (18255); molar conductance of 0.1 mM aqueous solution:123 cm?
ohm!mol™. Elementary analysis calculated (found %) for C13H2sN4OsPt: C, 30.28; H,
5.43; N, 10.87. Analytical found: C, 30.21; H, 5.58; N, 10.12.
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Abstract:

Since the Pd and Pt complexes are suggested to be more effective than the other
anticancer drugs, we decided to prepare some new water soluble platinum(ll) and
palladium(Il) complexes. First we prepared two complexes with general formula
[M(DACH)(FIP)](NOs)2 in which M=Pd(1) or Pt(ll), DACH=(1R,2R)-(-)-1,2-
Diaminocyclohexane, and FIP: 2-(furan-2-yl)-1H-imidazo[4,5-f][1,10]phenanthroline).
The second and third series of the complexes with general formula [M(DACH)(L)]NO3
(where, M=Pd(Il) or Pt(Il), L= methyl-, butyl-, Isopentyl- and tert-pentyl glycine) were
also prepared. These complexes have been characterized by spectroscopic methods such
as ultraviolet-visible, infarared and *H-NMR as well as conductivity measurements and
chemical analysis. Anticancer activity of these compounds were tested against cancer
colon cells of HCT116. The interaction of these complexes with calf thymus DNA (ct-
DNA) was studied by using different techniques such as UV-Vis, fluorescence and
circular dichroism as well as molecular dynamics (MD) simulation and molecular
docking. By using denaturation data, the midpoint of titration, [L]12, and thermodynamic
parameters have been determineded in tris buffer containing 10 mM sodium chloride
(pH=7.4) at 27 and 37 °C. Moreover, the modes of binding of all complexes to ct-DNA
were investigated by fluorescence spectroscopy and circular dichroism, which confirmed
these synthesized complexes interact with DNA through non-covalent bonding modes.
Data indicated [Pt(DACH)(FIP)](NOz)2 can denature DNA at the low concentration than
the other synthesized complexes. Besides, Molecular docking results showed binding
energy for this complex was more negative than other complexes (-13.2 kcal/mol) which
revealed more effective DNA-binding affinity of this compound.

Keywords: oxaliplatin, palladium and platinum complexes, cytotoxicity,
denaturation of DNA, glycine and imidazole derivatives, Molecular dynamic and

docking.
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