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https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Inorganic_Chemistry_(LibreTexts)/06:_Acid-Base_and_Donor-
Acceptor_Chemistry/6.04:_Lewis_Concept_and_Frontier_Orbitals/
6.4.06:_Lewis_base_strength_may_also_be_estimated_by_measuring_structural_or_energy_changes_on_formation_of_a_Lewis_acid-
base_complex_as_illustrated_by_efforts_to_spectroscopically_assess_of_the_strengths_of_halogen_bonds
The figure was produced using Mercury 3.5.1 based on Cambridge crystallographic database entry 172272. This work by Stephen 
Contakes is licensed under a Creative Commons Attribution 4.0 International License. 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https://en.wikipedia.org/wiki/Alizarin

https://en.wikipedia.org/wiki/Potassium_cobaltinitrite

https://en.wikipedia.org/wiki/Prussian_blue

Prussian Blue

KFe[Fe(CN)6]

Aureolin

K3[Co(NO2)6]

Alizarin

Ca2+ salts of



NaCl	 	 	 	 	 FeCl3
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Co(NH3)4Cl3

greenpurple
Co(NH3)4Cl3 Co(NH3)4Cl3

two forms of Co(NH3)4Cl3 





Introduction to Coordination Chemistry Section 9.1 - 9.2

6

possible 6-coordinate models

H3N NH3

Cl

ClH3N

H3N Co

H3N NH3
Cl

ClH3N
H3N

Co

H3N NH3Cl

ClH3N NH3

Co

NH3H3NCl

ClH3N NH3

Co

hexagonal hexagonal

pyramidal

trigonal

antiprismatic

trigonal

prismatic

Octahedral

Cl

Co

NH3

NH3H3N
H3N

Cl





Introduction to Coordination Chemistry Section 9.1 - 9.2

7

possible 6-coordinate models

H3N NH3

Cl

ClH3N

H3N Co

H3N Cl

NH3

ClH3N

H3N Co

Cl NH3

NH3

ClH3N

H3N Co

H3N NH3
Cl

ClH3N
H3N

Co

H3N Cl
NH3

ClH2N
H3N

Co

Cl NH3
NH3

ClH3N
H3N

Co

H3N NH3Cl

ClH3N NH3

Co

H3N NH3NH3

ClH3N Cl

Co

H3N NH3Cl

NH3H3N Cl

Co

NH3H3N Cl

ClH3N NH3

Co

NH3H3NH3N

ClH3N Cl

Co

NH3H3N Cl

NH3H3N Cl

Co

hexagonal

hexagonal pyramidal

trigonal prismatic

trigonal anti prismatic

Cl

Co

NH3

NH3H3N
H3N

Cl
Cl

Co

Cl

NH3H3N
H3N

NH3

octahedral






Introduction to Coordination Chemistry Section 9.1 - 9.2

8

[Co(NH3)4Cl2]Cl

transcis

Cl

Co

NH3

NH3H3N
H3N

Cl
Cl

Cl

Co

Cl

NH3H3N
H3N

NH3
Cl



 

Introduction to Coordination Chemistry Section 9.1 - 9.2

9

other possible 6-coordinate models fail

Co

NH3

Co

OH

NH3H3N
HO

NH3

Co

NH3

NH3HO
H3N

NH3

OH
Co

NH3

O
H

H3N
H3N

H
O

NH3

6+

6 Br–



 

Introduction to Coordination Chemistry Section 9.1 - 9.2

10

CoCl3•6 NH3

CoCl3•5 NH3

CoCl3•4 NH3

CoCl3•3 NH3 Co

Cl

NH3

Cl

NH3 NH3 Cl

Co

NH3

NH3

NH3

NH3 NH3 NH3

Cl

Cl

Cl

Co

NH3

NH3

Cl

NH3 NH3 NH3

Cl

Cl

Co

Cl

NH3

Cl

NH3 NH3 NH3 Cl



 

Introduction to Coordination Chemistry Section 9.1 - 9.2

11

PtCl4•6 NH3

PtCl4•5 NH3

PtCl4•4 NH3

PtCl4•3 NH3

PtCl4•2 NH3

Cl– ions 
precipitated

by Ag+

4

3

2

1

0


