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ABSTRACT. The ability to account for magnetic and spectra properties of complexes was investigated
for the splitting of the degenerate d-orbitals and with nonaqueous solution by UV/vis-spectrophotometric
method. The correlation of the magnetitude of 10Dq obtained from the spectra, the pairing energy,
and the spin state of the complexes. The electrochemical hehavior of complexes were investigated by
the use of cyclic voltammetry in aprotic media. These reuction peak of [(C¢Hs)2PJ.Pd{II)(CH,COO0),
and [(CeHs)PL,PA(I1)Cl, were irreversible one-electron processes at peak Ey,=—132V, E,,=—156V
and E,,=—174V, E,,=—188V of these complexes vs. Ag/AgCl, but nickel complexes were not to
be reducible.
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Table 1. Analyytical data of metal complexes

7|38 24L& PARC Model-303 static mer-
cury dropping electrode(SMDE)& PARC Model-
264A Polarographic Analyzerell <d73led PARC
Mode! RE-0089 X-Y recorder® &=RAYAFIA
€ 43

3 A58 2472 V-5 M(Vibrating Sa-
mple Magnetometer) E. G & G Model 155(V-S-
M)& A}g-sld)
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(23880) 1, [325(235000)], [407(20600) ], [{CsHs)s
PLPA(I)Cl, : (34922920)], [384(22320)], [480
(2040001, [(CsHs5)3P1Ni(0)(CO), : [354(24280) ],
[384(22320)], [(478(20440)], [(CeHs)sPLNi(ID)

Metal (%)

C (%)

H (%}

Complexes Calod Found Calcd Found Caled Found M (0 Color A
[CH)PLPAIDCHCOO) 1420 1421 6413 6415 484 484 134~136 darkred 170
[(CeHs%PTPAIC], 1516 1515 6154 6152 431 432  109~110  yellow- 100

brown
[(CsHs}PLNI(OXCO), 918 918 7141 7140 473 481 206~200 yellow 240
[(CsHs%PTN(IDC], 897 897 6608 6602 462 463 160~170  white 220

Asx={Molar conductivity) measured at a concentration of 0.001 M in dimethyforamide at 25%.
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Fig. 1. Energy level diagram in complexes (¢®-orbital)
transition to excited states.
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Table 2. Parameters for crystal fild splittings, P and electron pairing energies, Q, for transition metal ions

(energies in cm™Y)

£ Ligands Q 10 Dg B e i
Complex  (my X em)  Glmed my P @k Observedspin
23880 2856
24340 CH,CO0O~ 23500 281.1 961.3 0.612 0.608 low
20600 2464
idL,. 2
L. 4040 22920 2742
23980 Cl- 22320 266.9 1064.0 0677 0.827 low
20400 2440
24280 290.4
24306 CcO 22320 266.9 981.3 0.612 0.261 low
‘ 20440 2445
Nile. 24260 24220 289.7
24200 Cl- 23180 2773 1464.0 0914 0.966 low
23120 276.6

P: metal frequency {cm™7), Q: complex frequency {cm™"), B: interelectronic repulsion parameter, B: nephelauxe-
tic, py: magnetic moment, 10 Dq: energy, L: ((CsHs)sP)o.
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Fig. 2. Effect of ligands on magnetitude of ligand
field strength(10 Dq).
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Fig. 3. Cyclic voltammograms for the reduction pro-
cess of 1mM [(CsHskPLPdIXCH.COO): in DMF
(0.1 M LiClO, supporting electrolyte) at SMDE; (1).
20 mV/sec; (2). 50 mV/sec; (3). 100 mV/sec; (4). 200
mV/sec; (5). 500 mV/sec.
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Fig. 4. Cyclic voltammograms for the reduction pro-
cess of 1 mM bis(triphenylphosphine)palladium(ll)ch-
loride in (0.1M LiClO, supporting electrolyte) at
SMDE; (1). 20 mV/sec; (2). 50 mV/sec; (3). 100 mV
fsec; (4). 200 mV/sec.
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Fig. 5. Plot of the peak current ¢s. the square root
of the scan rate; cyclic voltammogram for the first
and second reduction process of 1 mM [{CsHskP):Pd
(IIXCH;CO00); in DMF(.1 M LiClO, supporting elec-
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Table 3. Electrochemical data for dis-(triphenylphosphine)palladium(IDacetate and bis-(triphenylphosphinejpalla-

dium(Il)chloride complexes in dimethylformamide

Complexes Sweep rate —Ep —Ep; Ipey Ipey i/ V' IpalV'?
(mV/sec) (uA) (MA V')

[(CeHs)P 1PN, 20 1.38 1.56 13 13 0.29 0.29
50 146 1.64 17 18 0.24 0.25

100 154 1.73 23 26 0.23 0.26

200 1.66 1.81 3.6 40 025 0.28

[(CsHs) Pl PA(II)CH;COO0), 20 1.74 188 14 16 0.31 0.36
50 1.79 1.94 1.7 2.3 0.24 0.33

100 1.83 1.97 23 29 023 029

200 1.86 2.02 30 38 0.21 0.27

500 154 210 44 5.6 0.20 0.25
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