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Course outcomes 

Dissolved in water 

or other solvent  
Constituent ions 
K+; Al+3; SO4

-2   
  ionization  

Dissolved in water 

or other solvent  Constituent ions 

[Fe(CN)6]-4 & 4K+ 
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ionization  
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➢ 

Monodentate ligands 

Valency of 

complex ion 

Valency of 

CMI 

Total valency of ligands  

Oxidation no. 

of complex ion 

Oxidation 

no. of CMI 

(no of ligands)  

(oxidation no of ligand) 

Neutral ligands  
CO- Carbonyl 
CS- Thiocarbonyl 
NO-Nitrosyl 
NS-Thionitrosyl 
H20- Aquo or Aqua 
NH3 –Ammine 
O2-Dioxygen 
N2- Dinitrogen 
PF3- Phosphorus trifluoride 
P(C2H5)3-Triethyl phosphine 
P(C6H5)3-Triphenyl phosphine 
 
 

Anionic ligands  
F, Cl, Br, I, (Floro) 
NO2 - Nitro 
NO3 -Nitrato 
CN-cyno  
NC- isocyano 
SCN-Thiocyanato 
NCS-Isothiocyanato 
CH3COO- acetate 
NH2- Amido 
OH-Hydroxo 
 



B.Sc. Sem-2   (Major Discipline Specific Course(MJDSC)                                                     Dr. N.I. Patel Chemistry Dept  

Course Code: SC23MJDSCCHE201                                                               The HNSB. Ltd. Science College, Himatnagar 

Unit-1 (Coordination Compounds)                                                                                                

                                                                                                   

4 
 

Biodentate ligands:  

                    Neutral ligands                                                                Anionic ligands  

 

 

 

 

 

Tridentate ligands: 

Neutral ligands                                                                Anionic ligands 

 

 

 

Teradentate ligands: 

Neutral ligands:  

H2N-CH2-CH2-NH-CH2-CH2-NH-CH2-CH2-NH2 

(Triethylene tetraamine-trien) 

Hexadentate ligands: EDTA (ethylene diamine tetraacetate ion) 

 

 

CO3
-2 ; S-2;  

SO3
-2; SO4

-2; S2O3
-2; CrO4

-2; 

Cr2O7
-2; 

O-2(Oxo); O2
-2(peroxo) 

C2O4
-2 (oxalate) 

NH-2(amido) 

 

 
 
 

H2N-NH2(Hydrazine) 
H2N-CH2-CH2-NH2 (en) 
H2N-CH2-CH-CH2-NH2  
(trimethylene diamine-tn) 
H2N-CH-CH-NH2 
        CH3 CH3 
Butylene diamine(bn) 
DMG 

 
 

H2N-CH2-CH-CH2-NH2  
                  NH2 

(triaminopropane) 
 
 
 

PO4
-3; AsO3

-3; AsO4
-3 
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➢ 

∆

Satisfied only S.V. 
Neutral Ligand 
Written inside the [] 
Non ionizable 
Directional nature 
Define geometry of complex. 
Shown by solid arrow line. 

Satisfied S.V. and P,V. 
Dual character.  
anion Ligand 
Written inside the [] 
Non ionizable 
Directional nature 
Define geometry of complex. 
Shown by solid –broken line 

Satisfied only P,V. 
Anions molecules 
Written outside the [] 
ionizable 
non directional nature 
do not Define geometry of 
complex. 
Shown by broken line 
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• 

• 

➢ 

M                         M+n   +  ne-  

(remove the ele. equal to the oxidation no of CMI) 

M+n   +  :L                [M           L] 

For the coordinating the CMI and Ligands, the ligand gives one 

lone pair of ele.(two ele.) to the CMI, 

+ = 
Total No of ele on 

CMI 

No of ele on CMI No of ele. gained from 

the ligands. 

= + EAN 

 

2 

 

 
Atomic no 

of CMA 

 

-- 
Oxidation 

no of CMI 

 

No of 

Ligands 



B.Sc. Sem-2   (Major Discipline Specific Course(MJDSC)                                                     Dr. N.I. Patel Chemistry Dept  

Course Code: SC23MJDSCCHE201                                                               The HNSB. Ltd. Science College, Himatnagar 

Unit-1 (Coordination Compounds)                                                                                                

                                                                                                   

9 
 

µ

µ

)2( += nn

µ
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➢ 

➢ 

µ

[Fe(CN)6]-4 

0026 3443][ dPSdArFe =         
00062 3443][ dPSdArFe =+

 
Coordination No ofFe+2: 6 (S.V.) 

 

 



B.Sc. Sem-2   (Major Discipline Specific Course(MJDSC)                                                     Dr. N.I. Patel Chemistry Dept  

Course Code: SC23MJDSCCHE201                                                               The HNSB. Ltd. Science College, Himatnagar 

Unit-1 (Coordination Compounds)                                                                                                

                                                                                                   

11 
 

µ

µ

 

 

 

 

Fe+2:  

                                       

                                                        sp3d2-Hybridization 

(Vacant H.O) 

(Energy & Symmetry same) [Structure of complex is Octahedral.] 

  

 

 
M

          

L

                           

M
L

L

 
+ 

Vacant HO of CMI Filled sigma-orbital (one lone 

pair of ele.) of ligand 

Overlapping,  M          L 

coordination bonding 
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