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Table 20.2  Values of A, for some d-block metal complexes.

Complex

[TiF)*
[Ti(OH,)e]**
[V(OH,))*
[V(OH, )]
[CrFq)?
[Cr(OH,)q)*
[Cr(OH,)6 =t
[Cr{NH;)g[*
[Cr{CN)]?
[MnF)?
[FE(OHz)ﬁ]3+
[Fe(OH, )™
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Fig. 20.4 The electronic absorption spectrum of [Ti{OH,)g]*" in

aqueous solution.
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Spectrochemical series

Complex Alem !
[Fe(ox);]? 14100
[Fe(CN)g)* 35000
[Fe(CN)g|* 33800
[CoFg)? 13100
[Co(NH;)e)* 22900
[Co(NH;)¢J* 10200
[Co(en);]* 24000
[Co(OH,)]* 18200
[Co(OH,)g** 9300
[Ni(OH, )42t 8500
[Ni(NH;)** 10800
[Ni(en);]* 11 500

I <Br <[NCS| <Cl" <F <[OH] < ox]"
=~ H,0< [NCS]” < NH;<en< bpy< phen< [CN]” = CO

Inorganic Chemistry: Housecroft and Sharpe 4th Ed.

Inorganic Chemistry: Shriver and Atkins 5th Ed.
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Figure 20.3 The optical absorption
spectrum of [Ti(OH, ) ]**.

Figure 20.22 The spectrum of the d* complex [Cr(NH,).]**, which illustrates the features
studied in this section, and the assignments of the transitions as explained in the text.
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Fig. 20.12 Metal atomic orbitals 5, p., p,, po. d2 2.

with only #-bonding.

d_» matched by symmetry with ligand group orbitals for an octahedral (Q},) complex




MLg (O)) FEAD R FIER (c FBEEDHDIHE)

d PLE LB FREID n fEE DERR

d EEROETIL. t, (M) &
e, (RAEATE) (<3

Energy

= | Sixligand

group orbitals
(utg —eg+ [!u)

o 5 (L1 RIEEM) DEX

!
e BUEDFREL

i
Aoct 0)1%*

M** [ML[“JI

Fig. 20.13 An approximate MO diagram for the formation of [MLg)"" (where M is a first row metal) using the ligand group orbital approach;
the orbitals are shown pictorially in Fig. 20.12. The bonding only invelves M—L o-interactions.
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Fig. 20.14 =-Bond formation in a linear L—M~L unit in which the metal and ligand donor atoms lie an the x axis: (a) between metal o, and
ligand p. orbitals as for L= 1", an example of o w-donor ligand, and (b) between metal o, and ligand =" -orbitals as for L = CO. an example

of a -acceplor ligand,
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Box 20.2 The t,, set of ligand =-orbitals for an octahedral comp
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Fig. 20.15 Approximate partial MO diagrams for metal-ligand m-bonding in an octahedral complex: (a) with 7-donor ligands and (b) with
m-acceptor ligands. In addition to the MOs shown, -bonding in the complex involves the «, and 1y, MOs (see Fig. 20.13). Electrons are
omitted from the diagram, because we are dealing with a general M"" ion. Compared with Fig. 20.13, the energy scale is expanded.
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Fig. 20.15 Approximate partial MO diagrams for metal-ligand 7-bonding in an octahedral complex: (a) with 7-donor ligands and (b) with
m-acceptor ligands. In addition to the MOs shown, ¢-bonding in the complex involves the ay, and 73, MOs (see Fig. 20.13). Electrons are
omitted from the diagram, because we are dealing with a general M"" jon. Compared with Fig. 20.13, the energy scale is expanded.
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The cubic groups

T,(43m) | E SC, 3C, 65, 6o, h=24

A, 1 1 1 1 1 xt4yi4z

A, 1 1 1 -1 -l

E z - 2 0 0 (22 -2t =, 32 =)

T i 0 <1 1 -1 |®,R:R)

T; 3 0 -1 -1 1 | (x,%2) (xy, ¥z, 2x)

O, (m3m) | E 8C, 6C, 6C, 3C(=C}) i 6S, 88, 30, 6, h=48

A, 1 1 1 1 1 1 1 1 1 1 e dd
A_,k 1 1 -1 -1 1 1 -1 1 1 -1

E, 2 -1 0 0 2 2 0 -1 2 0 (2 =xt =y xt =)
T, 3 0 4 1 = | 31 -1 -1 |(R,R,R)

'I":F 3 1 -1 -1 3 -1 0 -1 1 (xy, ¥z, 2x)
A, 1 1 1 1 1 -1 4 -1 -1 A

A, 1 1 -1 -1 1 -1 1 A - 1

E, 2 -1 0 0 2 -2 0 1 -2 0

T, 3. W0 1 -1 -3 -1 1 1| (69,2

Ty 3 0 1 -1 -1 -3 1 1 -1




