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Coordination complexes (Ligands)

LIGANDS
1. Neutral Ligands: having no change upon them. e.g.
(C,H),N Tiethyl amine (C,H).P Triphenyl phosphine
NH_-NH, or N.H, Hydrazine CH,NH, Methyl amine
O,or:0=0: Dioxygen NH,OH Hydroxylamine
N,or :N=N: Dinitrogen (CH3)2NH Dimethylamine
PF, Phosphorus trifluorideC.H,N or py Pyridine
(C,H).P Triethyl phosphine  CO Carbonyl
NO Nitrosyl CS Thiocarbonyl
NS Thionitrosyl H,O aqua
0
NH, Ammine [ urea
NH, —C—NH,
Anionic Ligands: having negative charge. e.g.
F Fluoro Cl- Chloro
Br- bromo I- lodo
[©]
H- Hydrido CH,COO or
CH;-C-0:
Il . Acetato
NH,- Amido NH?2 Imido
[(CH,),N]- Dimethyl amido OH- Hydroxo
o= Oxo HO, Perhydroxo
0% or =0-0: Peroxo 0, Superoxo
HS- Mercapto S* Sulphido
SO, Sulphito SO~ Sulphato
Co,» Carbonato CN- Cyano(coordination
through C-atom)
NC- Iso-cyano S,0.” Thiosulphato
(coordination through
N-atom)
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CH,O-

N_

3

ONO-

NCS

Methoxo
Azido

CH.0
NO,

Nitrito (coordination SCN-
through O-atom)
Iso-thiocyanto
(N-thiocyanto)

NO,-

3

®
Cationic Ligands: having positive charge e.g. HoN-NH,

Ethoxo

Nitro (coordination
through N-atom)

Thiocyanato

Nitrato

3. [Hydrazinium ion], No
@
NH,
[Nitrosyllinium ion], b' (guanidinium ion)
N 2
Table: Common Chelating Amines
Chelating Common Name IUPAC Name Abbreviation | Formula
Points
Monodentate | Ammonia, methylamine Ammine, NH,,CH,NH,
Neutral methylamine
Bidentate Ethylenediamine 1,2-ethanediamine En NH,CH,CH,NH,
Neutral
Tridentate Diethylenetriamine 2= Dien NH,CH,CH,NHCH,CH,NH,
Neutral diaminodiethylamine
orl,4,7-
triazaheptane
Tetradentate | Triethylenetetraamine 1,4,7,10- Trien NH,CH,CH,NHCH ,CH,NHCH,CH,NH,
Neutral tetraazadecane
Tetradentate | B, B°, B”- B, B’ B”-tris(2- Tren NH,CH,CH,NCH,CH,NH,
Neutral triaminotriethylamine aminoethyl) amine H,CH,NH,
Pentadentate | Tetraethylenepentamine 1,4,7,10,13- NH,CH,CH,NHCH,CH,NHCH ,CH,NHCH,CH,NH,
Neutral pentaazatridecane
Hexadentate | Ethylenediaminetetraacetate | 1,2-ethanediyl EDTA -00CCH CH,COO"
Anionic (dinitrilo) “ ~
fetraacetate NCH,CH,N )
~00CCH, CH,CO0
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Table: Common Multidentate (Chelating) Ligands

Common Name

IUPAC Name

Abbreviation

Formula & Structure

Acetylacetonato

2,4-pentanedienolate

Acac

CH,;COCHCOCH,
(Bidentate anionic)

2,2’ bipyridine 2,2”-bipyridyl Bipy CioHeN, \ y
(Bidentate neutral) ©_©
1,10-phenanthroline 1,10- Phen, o-phen CioHgN, N
phenanthroline diaminophenanthrene (Bidentate neutral) d O
Oxalate Oxalate Ox C,0,~ Q,
Bidentate anionic — Mo
( ) ZC~Cy
) (0]
DialkyIdithiocarbamato | Dialkylcarbamodithioat | Dtc S2CNRz” R
0 (Bidentate anionic) N/
- &N
R
1,2- 1,2-ethanediylbis Dppe PhoPCoHP Phy Ph ,Ph
bis(diphenylphosphino) | (diphenylphosphane) (Bidentate neutral) Ph/\P ~ph
ethane H,C—CH,
0-phenylenebis 1,2-phenylenebis Diars CeHy(As(CHs),), Mew Me
(dimethy larsine) (dimethylarsane) (Bidentate neutral) Me™ As AS'M .
Dimethylglyoximato Butanediene dioxime DMG HONCC(CH3)C(CH3;)NO™ H3(‘\ FH3
(Bidentate anionic)
S eamd AN
N ° *N
I |
O\ 0]
H _
Ethylenediaminetetraac | 1,2-ethanediyl EDTA (FOOCH2)2NCH.CH;N(CH,CO0), | 5 § Qs
etato (dinitrilo) tetraacetato (Hexadentate anionic) 0—C—CH; , py, HL—C—O
5 N—C-C -N_ o

0—¢—Ch, HL—C=0

Pyrazolylborato

Hydrotris-(pyrazo-1-
yl)borate

Anionic

N
H—B N\OJ
3
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