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ABSTRACT. The trans effect has been interpreted for a series of frens-[Pt NH,Cl,L](L=H,0,
NH,, Cl, Br I, -, CH; and PH;) and PtCl,2 by means of our modified-EHMO method. The calculation
Show that reduced overlap population(ROP) of Pt-N bond trans to L is decreased with a better
trans director. That is, the trans effect has been found to be enhanced with a better ¢rans dire-
ctor, Accordingly, It could be interpreted quantum chemically the trans effect for a general srans-
PtTL;X Complex.
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Fig.1. MO coordinate system for Dg Pt-complexes.

Table 1, Group orbital of PtLy complexes in Dy,
group
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Fig.2. The ccoordinate system used for the MO
calculation on the #rans-[PtCl,(NHg) (L}].

Table 2. Extended Hiickel parameters

Atoom Orbital Exponent H;(eV)
H 1s 1.3 —13.6
C 2s 1.625 —-21.4

2p 1.625 -11.4
N 2s 1.95 —26.0
2p 1.95 —13.4
0 28 2.275 —32.3
2p 2.275 —14.8
P 3s 1.6 —18.6
3p 1.6 ~14.0
3d 1.4 - 70
Cl 3 2.033 —30.0
3p 2.033 —15.0
3d 2.033 - 90
Br 4s 2.640 —-22.1
4p 2. 260 —13.1
I 58 2.679 —18.0
5p 2.322 -12.1
Pt 6s 2.55 —9.007
6p 2.55 —5.475
5d 6.01(0. 63372%) —12.60
2. 69(0. 55158)

s double Zeta coefficient.
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Table 3, Comparative results of M. O energy level for PtCl2 (in eV unit)

C.He B.G* I M C. B¢ This work
A, ~4,.70 A, —3.56 Az, —4.74 Ay, —1.65 Ag, —4.62
TBI‘ —6.76 Bl., —8.02 BI‘ —6.91 B]‘ -2.71 B]‘ —8.93
1B, —10.49 B, —11.59 B, —10.53 By, ~8171 By, —12.00
E, —10.68 E, —12.27 E, ~10.71 E, —9.05 E, —12.19
A —10.98 Ay, ~13.24 Ay, —10.99 Ay —10.06 Ary —12.34
By, —-13.49 By, ~13.68 Az, ~13.59 E, —10.91 B, —14.20
E, —13.83 Ay, —13.69 E, —13.92 E, —11.61 E, —14.50
Table 4 Comparative results of 4, for PtCl2~ [
A “
_ By~ B, transition _ -5} ’
- A
C.He 3.73 N4 T
B.G* 3.57 " — B,
1M 3.62 P
C. B¢ 6.00 = -6}
This work 3.07 4
Experiment 2.93 -E 4,
-]
1T : highest occupied (HOMO), 1 :lowest unoccupied o
(LUMO). ¢ Cotton and Harris-EH calculation (sef. § 1 B,
26}. * Basch and Gray-EH calculation(ref. 27). b4 ——tz I,
¢ Interrante and Messmer-EH calculation (ref. 28). o v
¢ Carsey and Boudreaux-SC-MEH calculation(ref. 2 L
29). S -4 —B,
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Fig.3 partial one electron M. O diagram of PtCl-2.

Table 5. Comparison of I.R Study with MEHMO
calculation in trans-(Pt{NHj),Xs] [X=Cl~, Br-,1-]

Cl- Br- I-
LR
Study v(NH) 3300 3284 3268
v{Pt-N) 5091 502, 498
Reduced
Qverlap
Popula- | 0.3125) 0.3111 o.3102
MEHMO tion
Calcuylation  [{Pt-N)
by W H_ Reduced
approximation |Energy
Partiti- (—2. 6653 —2. 6595|—2. 6555
oning
{(Pt-N)

7t Pts} No| ROP @] 74 @4 ol& Cl ol
MASIg et Prot No ARRES} A% 7
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Table 6. Reduced overlap population for the trans-[PtC1,NH3(L)] complexes

499

\'-—————-__ Reduced overlap population
Method Wolisberg-Helm holz Cusachs Ballhausen-Gray
Complexes Pe-N Pi-L Pt-N Pt-L Pt-N Pt-L

{PtCl;(NH,) (OH) 0. 3205 0.1935 0.3929 0.2434 0.3123 0.2083
[PtC14(NH3)] 0.3125 0.3125 0.3184 0.3184 0. 2906 0. 2906
[Pt€Cls(NH3) 1~ 0. 3011 0. 3447 0.3031 0.3217 0. 2479 0.3128
[PtCl,{NH;) (Br)]~ 0.2373 0. 3523 0. 3029 0.3515 0.2475 0.3472
[PtCl,{NHj) (I} 1~ 0.2339 0. 3735 0. 2990 0.3618 0.2471 0. 3801
[Pt«Cl,{(NH;) (CHy) 1~ 0. 2830 0. 4031 Q. 2960 0. 4497 0.2435 0. 4336
[PtCl,{NHg) (PHs)] 0. 2820 0.6971 0. 2800 0. 6857 0. 2409 0. 6674
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