r sty of d-Block Elements” -
m . | |
| Che oo inﬂuenClng the Stabim;“

Ffl"to lity of chelates i = “elates | i

| ¥ e stability €8 is mainly ¢, -

. . . e tO ¥ ) ;
b embered ring mdm_img the metal gy, Ve ng formathn- The chalat.
g pered chelate rings are rarq Iy unstable ang fieses ateg cf,ntmmng i

! an . y 3
| 4’lf"illzte(lll) chelates 4 ocour in carbonate (I),Lniftl:;frjj?}‘ll;nwn‘
g ' ' e and
L ° O\ b O ;
Wl . 3C=0 .\M/ \ .,
. ' b /
(D (I | (1?1) Yo
e most common and the mogt stab]
e chelates ‘are 5-
pelates 5—me$ber:d chelates are frequently more stable thanatr;i g~membered
chelates Lot b y 2 Ql‘illslm the ring are joineg by single bonds only O—H;;mberEd
pand; 6-membered chelates are raore gtape than 5-membered ;el:t:sthelé
0

heterocyclic ligands or of ligands involving conjugation in the chelat
sample, acetylacetone complexes of the metal jons which contain 6-memb
onjugate chelgte rings are more stable than the corresponding ethyléne (:irina e{ed
complexes which contain only o-membered chelate rings. In acetylac;l;ne
complexes the n-electron density gets spread up over the whole ring which increasI;:
the stability of this 6-membered ring system. The ‘possibility of the resonace in its
chelate ion is an additipnal factor contributing to the stability of acetylacetone
complexes. . ' '
' CH R CH

e ring. For

I . ‘ [ 3
C—O- 0—Ca
HC/ \JM —_— M‘/ \CH
Ne==0" " No=c{
/C——O | Q

Sterié effect. When a bulky grdup is cither attached to or present near the donor
atom of a ligand, mutual repulsion among the ligands occurs and consequently the

metal-ligand bond is weakened. Thus large bulky ligands form less stablg complexies
than do the analogous smaller ligands. This effect is commonly referred to as steruf:‘
hindrance (Steric effect or Steric strain). For example, the complexes o

ethylenediamine H2NCH20H2NH2' are more stable than those of the tetraraethyl
derivative of ethylenediamine (H3C)2NCH20H2N(CH3)2'~;Th“5: : e ),) -
[M(NH, — CH, - CH, - NHp)31** > [M(N(CHg)z - CHo ~ CH, - N(CHyg) 311

1.7 The Stability of Chelates

In general, chelating agents
Monodentate ligands. The specia
‘entropy obtained when they are form
equivalent 4o a larger -quilibrium 'co?f
, the formation of the chelste Co(en)s”

RS

e s’table' conipléxe’é than do r.e!ated
f chelates stems from the additional .
+o a larger negative AG®, whxc'h is
formation of the chelate. Consxde; )

wi sate
o e NH.)8*, with monodenia
from the ion C/O(/j___”lﬁ\\, |

form mor
1 stability .0
ed. This leads
tant for the
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a1 [(?)- R ri ')Olyphns
e g sodiv? el Phate are used Lo compley
. 2

o A
art o S
apit T ge
o l( L
Megs,,

e .« these 10ng . .
) l’h"”’},""“,'i:‘;fm‘d watet §0 cannot nterfore with the actior L
“ metal ,pnf a. * N of Bog,,
or deter8t nt 0 Q ﬂ P
I; O—g’of?—o sodium tyj ol ]
Nag| 0~ - R Polyphosphate
0
' chelatin ;
. N nd lichens secrete | € agents to capture metgq] iong
. posSE= =, . : ro
g rocks they inhabit h as EDTA are ygeq " the
Chelating agents S1° salad drecsinn . CCRSUer prodyeqs
: prepared foods e d °osings and frozen desserty ;. Wing
?azleymetal jons that catalyze ?comp Osition reactions’ b 1o c Dle;
race - ' .
o, Chelating agents are used 2 dyl-lag land. colouring agents,
oy Jex compounds ‘are also WiGe'y used as'catalysts ip 5y thet;
Zieglar-Natta catalyst 1 ) Rh O] Dolymerization of ethyle Actiong,
ene. Similarly, (Phgl)3 _ lacts as g catalyst f e {p 4
- polyethyl - rdination ¢ YEb for marly Teactigy |
12, Iavisible inks are mostly €00 ~ fompounds, iy 10ng,
7.9 Nomenclature .

© JUPAC has adopted a set of mﬂ(les formulating.and naring complex q,
compounds. These rules-are listed below: : . DR X coordinate'
) Fbi*mﬁlas of Complexes L .‘

1. The formula of a cdmplex sh%WS the central atom ﬁrgt,'foilow ea i .
" Examples: Cu(NH,)3' ;C‘rCIG‘ . ) i, by the Jjq

When the ligands in a complex are not alike, anion ligands are writton 1 o

neqtral ligands. .Examplgs: Fe(OH JeH 2())52+, Cr Clz.(NH3 )“; * are writtey b_efore,

andg,

2

Nam_ing Coordination compouhds '
~ 1. Qrder of listing ions. Iri naming salts, tkeﬂcation is named befo‘ the ng

oy dnipn.’_ThUS,. [C,O(NH3 )6]01 3 is named hexamminecohalt (ITI) chioride

eof

2. Naming of coordination sphere. (i) In namin ; '

' 18 Q aming the coordinati re. th
ligands are r,zamed before -the metal, Ligands are listed: in"'a?:hfzob’:ztjﬁglere,;he'
regardless of charge on the ligand. Prefixes that give the number of ligands d(r): :;;
;onszdereg{ pazrt of the ligand name in determining alphabetical order Thus, in the

. | ‘ e e S

Co(NH3 )5 Cl] lon we name the ammonia ligand first, then the chloride, then the

;1::31-'NP:ntgamminechlorO.coba}lt (II). The name of the complex is written s one
| (.ij) OTI? owever, t:hat In writing the formula, the metal'is listed first.
Vi fte pr eﬁxeg di-(2); tri-(3); tetra-(4); pénta-(5); hexa-(6); and so forth, are ustd
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) G/ws;eicify.the number of .,

(b) Neuti'al Li.g‘a‘nds‘ are usuall
several important exceptiong:

y

given the name of molecule.

. a
the 5P e?Lﬁ < iame of the liganqg ind of coordjp, ted lig
g ‘Anionic ligands eng in-o. Some il _1 aled ligands, followeq by
: : L Ples are;
. Name Ligand Nap.. o
lorilde, ) Fluoro ame Anjop name .
luor,-de cl Chloro Cyanide, ON- Ligand name
ch]Ol}d ‘Br Bromo Oxalate, (1,02- cyano
prom! Ie” - Todo Oxide (- 2 Oxalato
Iodide’ N 02_ C b Su1phide’ S2- . ' (S)XO_ i
Cafbonate’ C 3+ . Larbonatp Hydride s ulphido
guphate, SO " Sulphato Noj Eidm
] ) to
droxide, OH Hydroxo . g o irh '
ff\lcyetate, CH3C00™  Acetato TthSL‘.llphate S,03 : Thiosulphéto

There are, however

Molecu}e o Ligal.ld name . Mollecvule.  Liee
pmmonia, NHg . Ammine Carbon monogi de. CO’ ng::yflame
Water, HO Aqua - - NO e P T Nitrosyl

(c) Positive ligandg end in — ium: N HyNH} is nameq hydrazinium_

(d) The number of compli ' '

(3), tetrakis (4), and so fc')rth.‘ The )

name the anion (except for mercury

). These names are:
English name

Latin name -

AniC)n'naxne :
Copper Cuprum Cuprate’
Gold’ Aurum Aurate
Iron Ferrum - Ferrate
Lead Plumbum Plumbate
Silver _ Argentum Argenate
Tin < Stannum Stannate -

For example, the compotind Ky [Fe(CN )6]i5 named pdtassium hexacyanoferr&ite (II),
and the ion [C‘oCL;]‘f is called tetrachlor_ocobaltate (ID ion

4. Points of attachment. Certain ligands ¢, have mere than one- points of
attachment. The point of attachmept must be indicateq while naming the complexes.
For example, ‘ - : —
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6.  Bridged complexes. A bridging 'erxp
by ndding the Greek letter “p before ‘“’g Dame ap
rest of the complex by hyphens. Two Of maore beid

~ONO , nitrito Sodiyr. *othiocyanate ’
ba 1 i
Na 3 [Co(NO, )1 pﬂm;“’. hexa fitrocobaltate (117, ’
[CO(ONO)NH, ); 1504 Pento T inenitritocobalt (117) g b *
“‘ﬂ(N(YSYN"'“ )ﬁ ,(’l;’. . . amminejaﬂthim‘yanmc‘ up ate 1
- : obalt (T11) ¢y |

or d
i

1l feparating the Name

; f s
BIOR Aroups of the same 1. e

indicated by di-p-ete. If two or more kinds of bridging Eroups are king arg |
listed in alphabetical order. * Present, they P

[(NH,),Cr - OH - Cr(NH, ), [Cls #-hydroxabis Ipentaammi
'k mmmochromiumf ‘
i)

[(CO), FerCO), FerCO, | Trip-Carbonylbis tricarbonyliron) ;
[ JNH S ‘
INH 4,00 CONNH,,  [INOg Wamidegehydrozolis fpetr |

\( )”/ (1 niteate) MiMinecoby), |

.

| '/(,)H\'

rHQ():‘}frs\ Feili 01 80, Octaaque.
1 OH :

6. Geometrical and optical jsomers: The taeres

named by using prefizes cis - and frans . §n

i-dibydroxodiieon (111, Sulphage |
o

wric forma of ¢

omplexey
seomelneal somerism o =

ﬂdd‘-ﬂand[_

in optical ipomersm

Some examples are given o illusirate these rules

Formula Name
K, (FelCNi | Polassium hesacyanoferrate (113 ‘
,g.";avi'(i"'; Tetiracarbonsinckes! (0 :
K.iFelUN,, Poilasmium heracyanolerrate (|11

is{_, ICW N, : Polassium lolracyano uprate (|1

IAgiNH, 3, 1C] Dramminesiiver chlonde

NalAVOH | Sod i tetralivdrossaluminate (111

e "u}f % 9y Heramesuneoobalt (111 ehlonde

ICaeNH., o ,‘ 103 Dnehlorotelramminecobalt (111) ehloride

{Colen)y Bry | Cl inbromobis (ethylenediamine) Cobalt (111} chloride
{CriH 03 KNOy )y Hexsaguachromium ([11) nitrate

PLINH, [P Cly ) Tetrasmineplatinum (1) hexachloroplatinate (IV)
[FeH,0),(NC8)80, Pentasquathincyansiron (II1) sulphate .
CriH,;01,Cl,1Cl Tetraagquodich' srochromium (111) chloride ’
CuNHy " H,0/8r ] Ammineaquadibromocopper (1)
Na/Co/CO), | Sodium tetracarbonylicobaltate (~[)
NH ), P Cl Ammonium hexachloroplatinate (IV)
Nag 5""{-{3}“‘1 iy ) Sodium hexahydroxostannate (V) :
o(H O Hexasquacobalt (1) ion
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430
_Applications of

Werner's theory

Werner's Theory &0 C"Ol*d\natum Compm

suc cossfully be
has N applied tq explain the afy
Uchllf‘u

Y 1lnﬂ‘ ")n‘ (‘Onlp()u
isomerism and nature of coore nds, Let, yg g 1
5 co apply this the
the structures and nature of Co (II) coMplexqg ¢ 8. Co*Cl;.6NH. R E:‘(Olry t:]( *plain
3» WoLlg.b H3 a
nef

CoCly.4NH; complexes. On the basis of this theory, the structure of thes
, 3

can be shown-as follaw:

_ NH, ‘ W NHy
NHg | 3CI NH.
NP ....N/N“ e
Sl l ............ | ="
NA, | N NI, Pt
CoCly. s COC]3 SNH; ' CoCl3.4NH

The solid lines. (- ) between Co and other atoms or molecu]
secondary: valencies. and dotted lines (---) represent primary val‘::l €S represent tp,
the number of secondary valencies remain fixed in the above Ctlis We s
representations of Co (III)-¢ xmplexes in accordance with Werner’s th rec st |

‘in all the three.cases. However, “the number of primary Valenmeecs)ry’ and is gy .
CoClg. 6NHg, two in CoClj. 5NH; and one in CoCl,, 4NH, as  show by ;Sotz:elg in
1neg

in the above structures. ' . .
According to Werner’s theory, the prlmary valenmes are ionizable, |
€ In

- CoCl3. 6NH;  the number of ionizable primary valencies is. three because 1l th
all the

€e that
Tucturg)

 three CI” ions are loosely bound and are immediately precipitated as Ag Cl by the
addition of AgNO; solut1on In the complex CoCl3 5NH one of the Cl” jong gets
‘attached through secondary valency and becomes umomzable But the other two Q[

ions remain attached through primary Valencws are 1omzable and are precipitateq
as AgCl by AgNO3 solution. In the complex CoCl;. 4NH3 two Cl ions are attached
through secondary valencies to the centrai 'metal atom -and are’ unlomzable Only'

one Cl~ ion poSsesses primary Valency, is 1bn1zable and 18 prempltated as Ag Cl by

AgNO, solution. , . X
Note that square brackets are used in modern: formulas to- separate the metal

"and its associated groups from the rest of the formula. In térms of Werner’s modern

formulas, the formulas of the above complexes can be written as
[Co(NHj),]Cl5 ~ + [Co(NHg),ClICl; . . [Co(NH,),Cl,]Cl

(CoCl.6NH;) - | (0-6013.5NH3) IR (00013.4NH‘3)

7.11.Sidgwick’s Electronic Interpretation of Coordination compounds -
Nature of coordinate bond. - , '

| In 1927, Sidgwick introduc=d the idea of a coordinate covalent bond, according

-
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