Opticalsormers of Cofen) J* are

Tl"‘an ;_ i e Cl 5 Loty

D

BONDING IN COMPLEXES
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Werner's Co-ordination Theory :
Alfred Wemner put forward his concept of secondary valency for advancing a correct explanation for the

characteristics of the co-ordination compounds. The fundamental postulates of Wemner's theory are as follows

Metals possess two types of valencies, namely, primary (principal or ionisable) valency and secondary
(auxillary or non-ioisable) valency.

In modern terminology, the primary valency corresponds to oxidation number and secondary valency to co-

ordination number. According to wemer primary valencies are shown by dotted lines and secondary valencies
by thick lines.

Every metal cation in complex compound has a fixed number of secondary valencies for example Pt** cation
has its six secondary valency.

Primary valency is satisfied by negative ions, whereas secondary valency is satisfied either by negative ions
or by neutral molecules. &

Primary valency has non-directional character, where as secondary valency has % \n)a cter, therefore

a complex ion has its definite geometry eg. [Co(NH3)5]3* - octah
Itis the directional nature of secondary valency due compound exhibits the phenomenon

of isomerism. ‘&( Om

Wermner's Representation of
Consideﬁ ﬁ w cy = +3 and secondary valency = 6.
e

)

Various are summans
Wemer complexes| Modem formula lonisation Secondary valency| Primary valency
satisfied by staisfied by
@) | CoClL6NH, [Co(NH)JCL  [[Co(NH,)J" +3CT  |six (NH,) three (CI)
(B) | CoCl.5NH, [Co(NH,);CIICl, |[Co(NH,),CIF" +2CF | five (NH,) three (CI)
and one (CI) | including one (CI')
with dual nature
() CoCl,4 NH, [Co(NH,), CLICI | [Co(NH,),CL]" + CI' | four (NH,) three (CI)
: and two (CI) including two (CI")
‘ with dual nature
CoCl.3NH, [Co(NH,),CL] [Co(NH,),JCI, three (NH,) three (CI") all
: and three (CI) with dual nalure
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= F'mm Table 4, it is clearthat conduction of the complexes will be in the order D < C < B <A




According to C.F.T. mu_zg:m of d-orbitals in various n_‘ud:m_ aﬁﬁm
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oordu}gﬁltes

OH_ -
H,EDTA ~<—-=-g,=—"¥ EDTA
: (water insoluble) (water ;oluble)
\ ' Ethylenediaminetetraacetic acid Ethylenediaminetetraacetate
“CH,COOH
A MEDTA)
Flexidentate character of EDTA%
: Ligands Denticity
' 2
3 As pH of solution decreases
4 denticity of EDT, 50 decreases
5 a_\ e ‘CO .
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u ES FOR IUPAC NAMING OF COMPLEX COMPOUNDS |

1. In IUPAC naming of complex compound positive (cationic) part is named first, whether i is simole or
: - complex followed by naming of negative (anlonic) part,
2. InIUPAC naming of complex ion, ligands are named first according to alphabetical order of tneir names
followed by naming of central metal atom / ion.
3. When there are several monodentate ligands of the same type, then prefix di, tri, tetra, penia, hexa ete, are

pravided to the ligands. If monodentate ligand's name already contain any of these prefix then to 2void
confusion, ‘bis’, ‘tris’, ‘tetrakis' 'pentakis’ are used instead of di, irl, tetra, penta etc. and ligand’s name (s
placed in parenthesis, Bis, tris prefix is also provided to chelating ligands forming stable 5/6 membered ring
with central metal atom/ion and also with n-acid Ilgands whlch can be involved in n-donation with central
metal atom/ion.

4. Negative ligands have suffix — o,
Positive ligands have suffix — ium,
Neutral ligands have no specific suffix.

Monodentate ligands : (with their IUPAC names)

H Hydrido CH,0™:  Methoxo / Methoxido N“ . Nitrido
¥ Flouro/Flourido OCN : Cyanato NH,” : Amido
cr Chloro/Chlorido NCO™: Isocyanato NHL : Imido
Br Bromo/Bromido SCN" : Thiocyanato/Thiocyanato -§  NO, : Nitro/Nitrito-N
. lodo/lodido NCS™ : Isothiocyanato/Thiocyanato-N ONO™  : Nitrito/Nitrito-O
¥ Oxo/Oxido SO, : Sulphato NO,~ : Kato
Q, Peroxo/peroxide SO, :  Sulphito CAC \) y2ino / Cyanido
O, : Superoxo/Superoxido g% . Thiosulphato \ m__— - Acetato
OH : Hydroxo/Hydroxido N, :  Azido tesa : Oxalato
: Carbonato
Note : Underlined Atoms are donar s{ € 30 snCl,” s Frichiornatasits
But negative orgamc\ge ~ylI' suffix of‘@ ar n origin are not replaced by '-o'
CH,~ P ( e Methyl P a-g -~ - Cyclopentadienyl
CH¢ - Ethyl :
5. Usually common names are provided to the neutral ligands

except NH,(Ammine), H,O(Aqua/Aquo), CO(Carbonyl), NO(Nitrosyl),

eg. N,(Dinitrogen), O,(Dioxygen), PH,(Phosphene), PMe,(Trimethyl phesphene), PPh,(Triphenyl
phosphene), N,H,(Hydrazine), MeNH,(Methyl amine), EtNH,(Ethyl amine), Me,O(Dimethyl ether),
Me,S(Dimethyl thioether), C;H,(Benzene), C,H,N(Pyridine)

6. Oxidation state of central metal atom/ion is represented by roman numerals including zero immediate after
: metal’s name in parenthesis.

7. - InIUPAC naming of complex anion, central metal atom has suffix ‘~ate’ along with its eng&sh or latin name but
: in case of oomplex oat:onlcomplex neutral molecule central metal atom has no specific suffix with its name

e L Chromate
' | Palladate
Osmate

~ Iridate

-”namas aﬂ_& used for thase metals whuse symbnl is derived from eomponding Iazm nam Nk
: },Aa(&menmm). Na(Natriurn); Au(Aumm) K{Kalium} sn(&nnum}. thPlumbmnj e

); Sb(Antimony); W(Tungsten).
n .M’p"lg:um “‘:W”Bdmmeius fmmns{ S
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33.

34,
35,
36.
37,
38,
39,
40,
41,
42.
43.

45.
46.
47.
48.
49.
50.
- ot

/ -_K;[@tcgo.hcw— '

OH

OH

Na,[PHCN),I(NO,)]
[Ru(PPh,),Cl,]
K,ICo(Ny),]
[NICL,(Ph,P),]
[Cr(acac),]
[IrC(CO)(Ph,P).]
[Co(NCS)(NH,),]Cl,
[Pt(C;H;N) ] [PtCL,]
[CrCI(ONO)(NH,),] NO
[Co(NH,)l[CuClI,]
[Ca(EDTA)>—
[Fe(H,0)s(NO)ISO,

3

K,INI(CN),]
[A{OH)(H,0),]SO,

Na[

Fe,l CN)5]3
Fe,[Fe(CN),l,
[Cr(en),] [Ni(CN),]

[(NH,),CoNH,NO,Co(NH,),J(NO;),—>

KIB(CH,),]

[PBHNH,,IND,
L trans-{PtClatNHs)zj
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‘Bis (dlmathy!glyoxumato) mckel {1

; bis (:n‘ cyelobulad[ena) mckel Gﬂ}r

':IPKNH,)J[CWNC@( NO,),{ NH,),Py} - Tstrammine platinum (1) diamymine dinitrito-N

pyridine thiocyanato-N chromate (1)
Potassium dichlorobis(oxalatojcobatate (1 ;’

Tetraamine cobalt (I1) di%p-rhydroxo bis (ethylenediamine) cobait

(1) chieride {1l way is not applicable}

Sodium dicyanidoiodidonitrito-N-platinate (1)
Trichlorotris(triphenylphosphine)ruthenium(ill)
Potassium tetraazidocobaltate (11)
Dichlorobis(triphenylphosphine) nickel (11)
Tris(acetylacetanato) chromium (I1)
Carbonylchlorobis(triphenylphosphine) iridium (1)
Pentaammine thiocyanato—N cobalt (11l) chloride
Tetrapyridine platinum (1) tetrachloroplatinate (1)
Tetraammine chloronitrito-O-chromium (lll) nitrate
Hexaamminecobalt (11l) pentachlorocuprate (11
Ethylenediaminetetraacetato calcate (I1) ion u

Pentaaquanitrosonium iron &) éprﬁo
[brown ring comp x$@
Pota N { @ é\p omcﬁte (O)

1) sulphate

movanadlum (1) bromide

e ta quohydr

Diamrfii
ium tetracarbonylcobaltate ()

Iron (I11) hexacyanidoferrate (1)
Iron (I) hexacyanidoferrate (11)
Tris (ethylenediamine) chromium (11) pentacyanido nickelate (I1)
p—amido p—nitro bis {tetraammine cobalt (1)} nitrate
Tetraammine cobalt (111) p—amido p—nitro tetraammine
cobalt (lll) nitrate
p-amido p-nitro-octamminedicobalt (111) nitrate
Potassium tetraethyl borate (lll)
Triamminebromoplatinum (11) nitrate
Trans—diammine dichloroplatinum (I1)
Chlorbtris(triphenylphosphine) rhodium (1)

Hexaammmembal! (H!) hexacyamdachmmah (m)




