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2 % oA 18] FEAZE wigE gebEd) 2 WFIDAE(ML).X], M=Pd(Il), Pt(I); L=
isoxazole(isox), 3, 5-dimethylisoxazole(3, 5-diMeisox), 3-methyl, 5-phenylisoxazole(3-Me, 5-Phisox), and 4-am-
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ABSTRACT. The palladium(Il) and platinum(Il)complexes(where, [M(L),X,], M=Pd(Il), Pt(Il); L=isoxazole
(isox), 3, S-dimethylisoxazole(3, 5-diMeisox), 3-methyl, S-phenylisoxazole(3-Me, 5-Ph-isox), and 4-amino-3, 5-di-
methylisoxazole (4-ADI); X=Cl, Br) with isoxazole and its derivatives were investigated on antitumor activity by
MM2 and EHMO calculation. Because for all the complexes the 6MO energy level (Egux) between dz-2 orbital of
central metal and p, orbital of halogen atom is less than 6GMO energy level (Equmn) between d,2-2 orbital of central
metal and p, orbital of N atom, without exception. And judging, from the lower Egx, value in trans, the bonding
strength was found to be weaker in trans isomer than in cis. For the Pd(I) and P(II) complexes which have planar li-
gands, it was shown that for all the complexes dissociation of X-atom in the Pd(IT) complexes is easier than that of
X-atom in the Pt(IT) complexes in both cis- and mrans-complexes. Therefore it suggests that the easier dissociation of
X" ion has some relations with antitumor activity, and a linear equation with correlation coefficient of 0.96 was
found between AEq.x(Eopen-Eopxy) and inhibitory activity coefficient, loglA.
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Table 1. The bond length of Pd, Pt-N and Pd, Pt-X for optimized Pd(IT) and Pt(II) complexes with isoxazole and its

derivatives
Values LBy, piny LBy, mx)
Complexes Cal Exp® Oterpeab Cal Exp® Ot
Pd(isox),Cl, cis 2.025 2.032 +0.007 2.245 2.382 +0.137
trans 2.130 2.088 —-0.042 2.565 2.464 -0.101
Pt(isox),Cl, cis 2.030 2.069 +0.039 2.274 2.343 +0.069
trans 2.142 2.098 -0.044 2.602 2.495 -0.107
Pd(3, 5-diMeisox),Cl, cis 1.998 2.020 +0.022 2.220 2312 +0.092
trans 2.035 2.037 +0.002 2.225 2.331 +0.106
Pt(3, 5-diMeisox),Cl, cis 2.011 2.043 +0.032 2.251 2.303 +0.052
trans 2.025 2.060 +0.035 2.271 2.320 +0.049
Pd(3-Me, 5-Phisox),Cl, cis 2.008 2.001 —0.007 2.236 2.352 +0.006
trans 2.012 2.035 +0.023 2.250 2.407 +0.157
Pt(3-Me, 5-Phisox),Cl, cis 2.021 2.054 +0.033 2.271 2.323 +0.052
trans 2.021 2.058 +0.037 2.276 2.343 +0.067
Pd(4-ADI),Cl, cis 2.001 2.005 +0.004 2.218 2.298 +0.080
trans 2.016 2.026 +0.010 2.242 2.356 +0.114
Pt(4-ADI),Cl, cis 2.010 2.033 +0.023 2.250 2.297 +0.047
trans 2.018 2.052 +0.034 2.269 2.306 +0.037
Pd(isox),Br, cis 2.025 2.020 -0.005 2.495 2.450 -0.045
trans 2.126 2.089 -0.037 2.813 2.638 -0.175
Pt(isox),Br, cis 2.030 2.069 +0.039 2.525 2.629 +0.104
trans 2.130 2.085 -0.045 2.853 2.635 -0.218
Pd(3, 5-diMeisox),Br, cis 1.998 2.007 +0.009 2456 2.424 -0.032
trans 2.015 2.031 +0.016 2.482 2.433 —0.049
Pt(3, 5-diMeisox),Br, cis 2.009 2.032 +0.023 2.497 2434 -0.063
trans 2.008 2.017 +0.009 2.511 2.466 -0.045
Pd(3-Me, 5-Phisox),Br, cis 2.006 2.021 +0.015 2.485 2.439 -0.046
trans 2.010 2.042 +0.032 2.504 2.458 -0.046
Pt(3-Me, 5-Phisox),Br, cis 2.012 2.049 +0.037 2.513 2.503 -0.010
trans 2.019 2.052 +0.033 2.526 2.629 +0.103
Pd(4-ADI),Br, cis 1.998 2.014 +0.016 2.465 2.430 -0.035
trans 2.011 2.038 +0.027 2.482 2433 -0.045
Pt(4-ADI),Br, cis 2.009 2.032 +0.023 2.497 2.434 -0.063
trans 2.015 2.050 +0.035 2.511 2.466 -0.045
Vref.15
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Table 2. The values of net charge of Pd, Pt, N, X, and O-atom and total energy for Pd(II) and Pt(II) complexes with
isoxazole and its derivatives

Values Total trans Er-cis Net Charge
Complexes Energy (¢V) Er (eV) Qpa. an ax do
Pd(isox),Cl, cis —1364.97 0 2.53 -0.36 ~-1.32 -0.56
trans —-1365.06 -0.09 2.09 -0.38 -1.11 -0.50
Pt(isox),CL cis - 1377.80 0 1.04 -0.10 -0.92 -0.55
trans - 1377.80 0 1.02 -0.14 -0.89 -0.49
Pd(3, 5-diMeisox),Cl, cis —1790.42 0 2.63 -0.40 -1.34 -0.54
trans - 1790.81 -0.39 2.59 -042 -1.37 -0.54
P{(3, 5-diMeisox),Cl, cis —1802.36 0 1.09 -0.14 -0.94 -0.53
trans —1803.06 -0.70 1.07 -0.17 -0.95 —(.53
Pd(3-Me, 5-Phisox),Cl, cis —2567.16 0 2.61 -043 -1.35 -0.56
trans —2567.53 -0.37 2.72 -042 -1.39 -0.56
Pt(3-Me, 5-Phisox),Cl, cis —2578.86 0 1.07 -0.17 -0.93 -0.55
trans —2579.36 -0.50 1.13 -0.18 -0.95 -0.54
Pd(4-ADI),Cl, cis —2018.02 0 2.64 —-0.40 -1.34 -0.55
trans —2018.61 -0.59 2.62 -0.41 -1.39 -0.55
Pt(4-ADI),Cl, cis —-2030.19 0 1.09 -0.14 -0.94 -0.54
trans —2030.85 —-0.66 1.08 -0.17 -0.95 -0.54
Pd(isox),Br, cis -1310.13 0 1.65 —-0.36 -0.85 -0.56
trans -1310.48 -0.35 1.67 -0.37 -0.90 -0.50
Pt(isox),Br; cis - 1323.81 0 0.46 -0.11 - 0.60 -0.56
trans -1323.95 -0.14 0.69 -0.15 -0.71 -0.50
Pd(3, 5-diMeisox),Br, cis -1735.49 0 1.67 -0.41 -0.85 —-0.54
trans -1735.66 -0.17 1.67 -041 -0.85 -0.54
Pt(3, 5-diMeisox),Br; cis - 1748.59 0 0.69 -0.15 -0.61 -0.53
trans —1748.96 -0.37 0.47 -0.17 -0.59 -0.53
Pd(3-Me, 5-Phisox),Br, cis —2512.40 0 1.72 -043 —-0.85 —-0.55
trans —2512.49 -0.09 1.77 -045 -0.85 -0.56
Pt(3-Me, 5-Phisox),Br, cis —-2525.03 0 0.49 -0.18 -0.61 -0.55
trans —2525.59 -0.56 0.51 -0.22 -0.60 -0.55
Pd(4-ADI),Br, cis —1963.31 0 1.68 —-0.40 -0.85 -0.55
trans —1963.46 -0.15 1.68 -0.41 -0.85 —-0.55
Pt(4-ADI),Br, cis -1976.36 0 0.47 -0.15 -0.61 -0.54
trans -1976.75 -0.39 0.47 -0.17 —0.59 -0.54
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Table 3. The calculated values of Eq(Pd, Pt-N), Eo(Pd, Pt-X) and experimental values of logIA for [Pd(L),X,] and

[Pt(L):X,] complexes with isoxazole and its derivatives
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Inhibitory Activity (IA)*
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Table 4. Comparison for calculated values of Egpq, pi- Ny, Eopa, pt x) and experimental values of loglA for trans-[Pd
(L)X;] with trans-[Pt(L),X;] complexes with isoxazole and its derivatives

Values oMO Energy Eopd, pony Eoged, N Inhibitory _i\ctivity(IA)

Complexes (V) Eopa, pexy ~ Eopa, ey (U UY)

Eopg, Py Eopa, px) (8Eom) (AEsm.x) (eV) IA loglA
Pd(isox),Cl, (9) -0.54 -0.16 3.38 ~0.38 100 2.00
Pt(isox),Cl, -0.73 -0.39 1.87 -034 - -
Pd(3, 5-diMeisox),Cl, (7) -0.62 -0.34 1.82 -0.28 85 1.93
Pt(3, 5-diMeisox),Cl, -0.94 -0.68 1.38 -0.26 - -
Pd(3-Me, 5-Phisox),Cl, (8) 0.59 -0.26 227 -0.33 100 2.00
Pt(3-Me, 5-Phisox),Cl, (2) -0.82 -0.72 1.14 -0.10 50 1.70
Pd(4-ADI),Cl, (4) -0.60 -042 1.43 -0.18 55 1.74
Pt(4-ADI),Cl, -0.91 -0.71 1.28 -021 12 1.08
Pd(isox),Br, (5) -043 -0.22 1.95 -0.21 70 1.85
Pt(isox),Br, -0.65 -046 1.41 -0.19 - -
Pd(3, 5-diMeisox),Br, (6) —0.68 -0.46 1.48 -0.22 79 1.90
Pt(3, 5-diMeisox),Br, —-0.88 -0.67 131 -0.21 - -
Pd(3-Me, 5-Phisox),Br, (1) -0.56 -0.48 1.17 —-0.08 44 1.64
Pt(3-Me, 5-Phisox),Br, -0.67 -0.44 1.52 -0.23 - -
Pd(4-ADI),Br, (3) -0.61 -0.45 1.36 -0.16 53 1.72
Pt(4-ADI),Br, -0.71 -0.62 1.15 -0.09 - -
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Fig. 2. Relationship between loglA and cMO energy of
Eoed, p-ny-Eoe, pxy(Eoqvxy) in trans-[Pd(L)X:] and trans-
[Pt(L).Clz] complexes.
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Table 5. Predicted values logIA from that of Egpq, prn)-
Eopa, pxy(ABomn.x)) for trans-Pd(L),X;] and trans-[Pt(L),
X;] complexes with isoxazole and its derivatives

Values  Eopa, pey loglA
“Eopa, ey
(AEqx) Pred.  Exp.
Complexes (eV) values  values
Pd(isox),Cl, -0.38 2.04 2.00

Pd(3, 5-diMeisox),Cl,
Pd(3-Me, 5-Phisox),Cl,
Pd(4-ADI),Cl,
Pd(isox),Br,

Pd(3, 5-diMeisox),Br,
Pd(3-Me, 5-Phisox),Br,
Pd(4-ADI),Br,
Pt(3-Me, 5-Phisox),Cl,
Pt(4-ADI),Cl,

-0.28 1.91 1.93
-0.33 1.98 2.00
-0.18 1.79 1.74
-021 1.82 1.85
-0.22 1.84 1.90
-0.08 1.66 1.64
-0.16 1.76 1.72
-0.10 1.68 1.70
-0.21 1.82 1.08
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