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ABSTRACT. The dipole moments for octahedral {M(II)CL.N,0,), square planar and tetrahedral
(Pd(ADX,Y:) type complexes are calculated, using the approximate molecular orbital theory

[M(ID) =Ni{II) or Co(Il}), X=N and Y=0 or SJ.

The calculated dipole moments for these complexes are in reasonable agreement with the ex-

perimental values. The possible structures for these complexes are investigated on the basis of

the calculated dipole moments.
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The geometric structure of cis octahedral

Fig. 1.
[M(II)ClsN:O;) type complex: @ nitrogen atom, @
chlorine atom, () oxygen atom.
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Fig. 2. The coordinate system for square planar
(PA(IIN;O;) type complex.
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Fig. 3. The geometric structure of tetrahedral
(PA(JIYN.QO,) type complex.
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Table 1. Orbital transformation scheme for octahedral (M{II)CI:N,QO;) type complex.

Representation M(H)'_ orbitals Ligand orbitals, I;(?)
o 4s :}—g-(c'zp,l+Csp,2+c'2p,=+2p.4+2p.5+csp,5)
Mooy 3 (C'2p} —C3p2+C'2p3-2p)
‘ 3d, -ﬁ—é(m,5+2caP,6—C’2p:1—03p,2~c'2p.3—2pz‘)
4p, S5 C2I~C'2p)
4 4p, F5 2=
4p 712-(031:,8—2;»,5)

C'= Electronegativity of N atom

CW= Electronegativity of Cl atom
~ “Electronegativity of O atom
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Table 2. Orbital transformation scheme for square planar [Pd(II)Nz0;) or (PA(I1)OyS;) type complexes.

Representation

Pd(I) orbhitals

Ligand orbitals, F";()

(M)
58 21- (2pL +2p,2+C2p,3+C2p,Y) or
ar,
4d. '21‘ (2]):1 + 2p22+C,3p¢3 +C’3p:‘)
1
(2})‘[ _2pz2 +Czpsa_C2pz‘) or
by 4d.e_s z
91- (2pzl —2P=2+C'39:3"C'3P=‘}
1 1-C209) or —L_(9p.1—C"3p3
¢ 4px 7?(21): czp: ) or J‘Q— (29: c 3px }
&y 4?! I ‘L‘(zpzz_czpz‘) or “J%(zpzancrapsq') .

7z

_. Electronegativity of N atom

C'= Electronegativity of S atom

" “Electronegativity of O atom

Table 3. Orbital transformation

" "Electronegativity of O atom

scheme for tetrahedral [(Pd(I)N20z) and [PA(II)0,S;) type complexes.

Representation

PA(TT) orbitals

Ligand orbitals, F,(0)

r:(M)
. . L(C'3p2+Cr3p2 +2p3 +2p.)
3 (C2p.1+C2p2+2p.3+ 2.9
() 5p; 21- (C'3p.!—C'p.2+2p5—2p.4)
4d,. 7 (€201 ~C2p.242p3— 2.9
o) 5p, %— (C'3p2+C'3p2—2p3—2p.*})
4., 7 (C201+C2p2—2p —~2p2")
o 5p. $(C'3pe!— C'3p2?~ 205+ 2p3)
«, (€202~ Cop2—2p2+2p4)

CO= Electronegativity of N atom

,__ Electronegativity of S atom

" "Electronegativity of O atom ° ~ ~ Electronegativity of O atom
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Table 4. The calculated dipole moments for octahedral (M(II)CINO;) type complexes (Debye).
Coraplexes M{ID-0 | M{IDCI ¢ e i ¢ Expl. Values
(Co(IDCLN;O,) 1.82 2.15 0.8571 2.134 1.655 2.701 |1.60~2. 70*
[Co(IN) CI,N,02) 1.82 2.15 0.8762 1.623 1.256 2.068
N (I CEN,023 1.88 2.14 0. 8571 1.983 1. 401 2.428 |1.18~2.04*
Wi (ID)C1N,04) 1.88 2.15 0. 8762 1. 786 1.158 2.128

a': bis~(3-(8’~Fluorcanilino) -1-phenyl-2-hydroxy propanato)cobalt(ll) (2.09), &is-(3-(4'-fluoroanilino)-1~
phenyl-2-hydroxy propanato) cobalt(I1) (1.60), bfs-(3~(2, 6 ~dichloroaniline)-1-phenyi-2-hydroxy propanato)

.Cobalt (II) (2.70).

B: bis-(3-(2’, 6’-Dichloroanilino)-1-phenyl-2-hydroxypro panato)Nickel (II) (2. 04), bés-[3-(2'-chloro-4’,6"~
-dibromoaniline)-1-phenyl-2-hydroxy propanato)nickel (II) (1.71), ¥s~(3~(2,4’, 6 -tribromoanilino)-1-phenyl

-=2-hydroxypropanato) nickel(I[) (1. 18).

Table 5. The calculated dipole moments for tetrahedral and square planar {Pd(I[)O;Np) type complexes

(Debye}.
R R square plapar .
Pd(H)-O Pd(H)__N - “ tetrahedral C EXPL values 4R
1.94 1.86 3.379 4.779 4.60 0.8771 4.72° 0.08
2.00 2.01 3.618 5.117 4.4% ” - —0.0t
1.99 1.H4 £.084 5.776 4.617 " 0.05
2.02 1.99 4. 052 5.731 4. 565 ” 0.03
*AR=R—R’, *bisacetylacetone ethylene diimino palladium(II).

“Vol.23, No.2, 1979



64 Zz B E

Table 6. The calculated dipole momednts for square planar and tetrahedral (P(II)O,S,) type complexes

(Debye).
Square planar
C Cu Tetrahedral Expl. values
He £
- 4. 01~5. 91°
0.7671 0.7071 4.758 6.73 4. 659 2. 48~.5. 91°
26; F3C —n R u bi0; R'\C_ R R u
€ JPd)/2 p-MeCgHa 591 < Ypaqinyzz Me Pz 4.39
r<3 m-MeCgHa 5,55 R,‘C-— Ph Fh 248
m-CiCgH4 409 ' MePh 258
C4H3S 588
Ph 502
m-grCaHa 4,09
3o eke A2, B dutry Come 15, 30 oy
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