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ABSTRACT. A series of new, square planar, and mixed-ligand complexes of Ni(II), Pd(I), and Pt(II)
have been prepared. From the observation of electronic spectrum for the variation of the ligand substi-
tuents, the very intense absorption band in the visible range is by the electronic transition of dithiolene
to diimine ligand, HOMO to LUMO. In the various solvent systems the IT band shows the similar be-
havior to IT transition of mixed-valence dinuclear complexes followed with Hush theory, happens to domi-
nently by the inner sphere charge transfer transition. The negative solvatochromism represents that the
excited-state electric dipole is reduced or reversed by the electronic transition.
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(N-N, H)

4) NiCl,+C¢H,(NH,),
(S-S, CN)
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Table 1. Elemental analysis of complexes

Complex C(%) H(%) N(%) Yield (%)
Ni(S-S,ph)XN-N,H) 64.94(64.83) 3.74(3.74) 5.39( 5.82) 85
Pd(S-S,phXN-N,H) 58.83(58.98) 3.38(3.40) 5.13( 5.29) 78
P(S-S,phXN-N,H) 50.05(50.51) 2.78(2.91) 4.50( 4.53) 8
Ni(S-S,phXN-N,NOyp) 58.53(59.29) 3.15(3.23) 8.18( 7.98) 55
Pd(S-S,phXN-N,NO) 53.73(54.36) 2.8%2.96) 7.12( 7.32) 30
PH(S-S,phY(N-N,NOy) 46.87(47.08) 2.48(2.57) 6.18( 6.34) 6
Pt(S-S,CNXN-N,H) 37.03(37.25) 1.58(1.55) 10.14(10.86) 35
Ni(S-5,CNXCgH4(NH)) 39.30(39.34) 2.50(1.97) 18.07(18.36) 75

*calculated value in parenthesis.
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Fig 1. Infrared spectrum of PHS-S, ph¥N-N, NO,)
with KBr pellet.
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Table 2. Infrared spectral data® of complexes

Complex v(C=N) v(C=C() v(C-5)? V(N-0) v(C=N) V(N-H)
Ni(S-S,ph)(N-N,H) 1595(m)¢ 142(Ks) 1150(w)
Pd(S-S,ph)N-N,H) 1650(m) 1425(s) 115((w)
PH(S-S,ph¥XN-N,H) 1590(m) 1423(s) 1142(m)
Ni(S-S,phXN-N,NOy) 1620(m) 138(Xs) 1150(m) 1505(s)
Pd(S-S,ph{N-N,NO,) 1620(m) 1335(s) 1145(m) 1505(s)
Pt(S-S,ph)N-N,NO,) 1625(m) 1320(m) 1180{m) 1510(s)
Pt(S-S,CNXN-N,H) 1618(m) 1435(m) 1160(m)
Ni(S-5,CNXCgH4(NH),) 148({m) 2200(s) 322((s)
frequency in cm-1, bcoupling of v(C-S) and ¥(C-ph), s, strong; m, medium; w, weak.
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Fig. 2. Electronic spectra of PH{S-S,CNXN-N HX1),
P(S-S, ph)(N-N,HX2), and P{S-S.phXN-N,NO,) (3) in
CH,Cl,.
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Fig. 3. Eletronic spectra of Ni(S-S, phXN-N,NO,) in
the following solvent (mixtures by volume):1, CH;CN;2,
CH3CN-CH,Cl; {4:1);3, CH3CN-CH,Cly2:3):4, CHy
Cly:5, CHyClg-toluene(3:2);6, CHyCly-toluene(1:4);7,
toluene.
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Table 3. Electronic spectral data and solvent parameters

Complex A7 B C D E F G H
Ni(S-S,ph)(N~N,H) 14397 14705 15990 16426 16972 16756 17251 17409
Pd(S-S,phXN-N.H) 15286 15640 16622 17283 17885 17813 17996 18443
Pt(S-S,ph}N-N,H) 13650 14091 15198 15723 16474 16208 16802 16811
Ni(S-5,phN-N,NO3) 13441 13657 14628 15610 15902 16103 15684 16265
Pd(S-S,ph)(N-N,NO,) 13900 14092 15099 15868 16610 16868 16711 17006
Pt(5-S,phXN-N,NO,) 14091 14205 15050 15778 16118 16078 16327 16709
PH{S-5,CNXN-N,H) 16621 16741 18136 18790 18903 19255 19605 19510
Ni(S-S,CNXCgH(NH),) 12584 12702 13604 14290 14503 14787 14832 14975

YDy~ 11Dg 0061 .0569 .2685 .3826 4367 4630 .4933 .5268
E/ 345 33.9 39.1 41.1 45.0 43.8 42.3 46.0

acm-1 in following solvents: A, Benzen; B, Toluene; C, Chloroform; D, Dichloro methane; E, Dimethylsulfoxide;
F,N,N-Dimethylformamide; G, Acetone; H, Acetonitrile, *kcal mol-!, from reference 16.

Table 4. Experimental results from plots of £, vs. [1/1),,— 1/D] for the electronic absorption band of the complexes

Complex slope vint e Xin Xoud € ma¥
Ni(S-S,ph)(N-N,H) 5644 14380 99.4 41.1 4.6 5001
Pd(S-S,ph}(N-N,H) 5756 15226 99.4 43.5 4.0 3202
Pt(S-S,ph}N-N,H) 5998 13643 99.1 39.0 5.2 5878
Ni(S-S,ph}(N-N,NOy) 5452 13365 98.4 38.2 3.6 9210
Pd(S-S,ph)(N-N,NOy) 6211 13724 98.8 39.2 3.9 4878
Pt(S-S,ph)Y(N-N,NO,) 5258 13748 97.8 39.3 3.7 4260
PHS-S,CNXN-N,H) 5877 16510 99.5 47.2 4.6 5620
Ni(S-S,CNXCsH (NH),) 4774 12463 99.7 35.6 3.3 5257
acorrelation coefficient in percent, *kcal mol-1, in CH3Cl, ‘M-lem !, in CH3Cly.

1 1 1 1 1
Y=+~ Y () (@)

12|

[} [%] 04 0.8

03
Bt
Fig. 4. Plots of E,, vs. [1/Dg~1/D)] for electronic ab-
sorption bands of the Ni(5-S,CNNCgH (NH))a).
Ni(S-S,ph)(N-N,NOy)b), and Pd(S-S,ph) (N-N,HXc).
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Fig. 5. Plots of E,, vs. Epvalue for P(S-S, ph)(N-N,H)
(O) and PA(S-S, ph)XN-N,H) (Q).
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