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ABSTRACT. Extended Hiickel Calculation of cis— and ¢rams-dichloro diammine platinum(IT),
dichloroethylene diamine platinum(II) and their N-mono, di, tri and tetra-methylated or ethylated
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ones were carried out to investigate their anticancer activity. It was found that the net charge of
two chlorine atoms in cis-isomers are greater than those in #rans-ones and Pt-Cl bond energies of
the former are less than that of the latter, indicating that Pt-Cl bond in cis-isomers has greater
ioniccharacter than that in trans-ones and Cl atoms in the former are easier to dissociated as Cl-
than those in the latter. Also, the values of by,~b;, energy difference, 4; were found to be greater
in cis-isomers than in #rams-one without exceptions. For the substitution of methyl for H atom in
ammine and ethylenediamine Pt-Cl bond strength shows the tendency to increase with increasing
in number of methyl group. Accordingly, We believe that two Cl atoms in PtLCl,-complexes
(L: NH; en) are dissociated in the first step of the action of anticancer.
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Table 1. Parameters adopted in calculation

FMEEE - B

\\ Orbital S P d Contracted d
Para- Electron | Electron | Electron | Electron Electron Eledron Coefficient | Coefficient| Electron
% E HOT E H(LI 1st. H(1 o o 2nd
Atom xponent a5 xponent -D Exponent -D Exp Dy Exp Dy | Exponent
H 1.3 —13.6
C 1. 625 —21.4 1. 625 —11.4
N 1.95 —26.0 1.95 —13.4
(6] 2.275 —32.3 2.275 —14.8
S 1. 817 —20.0 1.817 —13.3 1.5 —8.0
Cl 2.033 —30.0 2.033 —15.0 2.033 —9.0
Pt 2.55 — 9.0777 2.55 — 5.475 6.01 —12.6 0.633 0.551 2. 696
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Fig. 1 Net charge of Pt-, N-, and Cl-atoms and total energy for cis-and trans-Pt(II) complexes.

Table 2. The calculated values of cis—and trans- Pt-

complexes
Observe- Bond oMO
\ Data d4d;(bog  |energy energy
N lanti- by ¢)lof Pt and|Pt (dz2—
Complex \ cancer] (eV) |Cl atoms|y?)—Cl
activity (eV) [(Px) (eV)
Pt(NHjy), cis +2 14.73 1 —3.24 | —0.66
Clotrand — | 14.77 | —3.45 | —0.68
Pt(CH; cis -+ 14.51 | —3.24 | —0.32
NHy)Cly trans, — 14.59 | —3.38 | —0.65
Pt(CzHs cis + 14.32 | —3.25 | —0.63
NHDZCh) trans)  — | 14.68| —3.38 | —0.64
Pt(C.Hy cis 12.56 | —3.23 | —0.63
NE)Cle 47 ims 13.01 | —3.34 | —0.56
Pt(CsHg cts + 810 —3.22 | —0.07
NHLCllrand  — | 10.19 | —2.93 | —0.50
Pt(C Hg cis + 12.33{ —3.31 | —0.51
NDLlsnd  — | 1497 | —3.37 | —0.64

*From Reference 19. #4- & — indicated anticancer
activity and nonanticancer activity respectively.
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H,C
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(Pt(NH,}, C1,]

{Pt(CH,NH,), Ciz]

(Pt (CH,NHCH,), C!,]

H,C,-H,N0.261 c1 ~0.906 \HN-O,ZQS cp l.os2
H.C.” \
Pt 0.99638 Pt 0.99074
HiCoo / \
H;C,-H. N 55 C1-0,909 /HN—o.zes ¢y 0.918
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Fig. 2 Net charge of Pt—, N-, and Cl-atoms, and total energy for cis-(Pt(NHj)2Cls) & their derivatives.
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Table 3 The calculated values of cis—{Pt(NH3):Cl,)
& their derivatives

Pata observed Bond | eMO
44y (boge>lenergy | energy
anti- b1g)lof Pt and|Pt(dz%—
Comol cancer| (eV) [Cl atoms| y%)—Cl
omplex activity (eV) |(Pz) (V)
Pt (NHj)oClz +5 14.73 | —3.24 | —0.66
Pt(CH3NH,) oCly + 14.51 | —3.24 | —0.32
Pt(CH; + 13.51 | —3.17 | —0.58
NHCH3):C,
Pt(CHNH)Cl, |+ 14.32 | —3.25 | —0.63
Pt (Csz — 13.72 | —3.39 | —0.56
NHC:Hs)Cl,

¢ From Reference 19. ? + & — indicated anticancer
activity and non anticancer activity respectively.
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Fig.3. Net charge of Pt-, N~, and Cl-atoms, and total energy for (Pt(en)Cly) & their derivatives.
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-8.87eV 5dX2_ ¥ (Blg )
A =1613ey
-23.60 5dx B
&=05 ! ( 29)
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A3=09
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Fig. 4 Energy level diagrams of the d-orbital
splitting for cis-DDP

Table 4. The calculated values of [Pt (en) Cly) &

their derivatives

Dat observed Bond | MO

ata 4\ d1(bg |energy Energy
anti- ob1g) lof PtandPt(dz?—
Compl cancer] (eV) |[Cl atoms| »2) —Cl
omplex activity (eV) [(Px) (eV)
Pt(en)Cl, +¢ | 13.92| —3.20 | —0.59
Pt(N—Me en)Cl| T 13.73 | —3.25 | —0.57
PN N emycl,| & | 13.65| —3.26 | ~0.56
PN N emyct,| — | 13.61| ~3.29 | —0.56

T N
Pt(N, NMQ égaz 13.45 | —3.32 | —0.55
Pt(N, N—Me;— + _ _

N—Et eyCla| 13.88 | —3.25 { —0.64
P(N'—Et en)Cl 13.66 | —3.29 | —0.56
P N yCl,| — | 1385 —3.25 | —0.62
P R ey, 13.93 | —3.24 | —0.64

sFrom Reference 19. ? -+ & — indicated anticancer
activity and non anticancer activity respectively.
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