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Select the correct formula of carnallite :

g KCL.MgCl, 6H,0
@ K,Fe(CN),

@ k,S0.,.ALSO,.24H,0
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QUESTION (2022) ) @

CuSO, when reacts with KCN formswhich is insoluble in water. It is soluble
in excess of KCN, due to formation of the following complex:
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(S0, T KCN' —> Gulew),—= N + €,
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T) Based on number of donor atoms (Denticity)

e

U ,,
(i) Monodentate ligands .7,
They have one donor atom in them.

()  NH, Aermime 0
(ii) H,0 A ey Aq/vw 3
(i)  X-(F-, Cl-, Br-, I) Hals [Hobido o
(iv) O}_{ Hadwxo I Hudvoxido =
(v) 2 Ni: dQ -
(vi) NH,- ‘Af | =

A 1do |



(vii) NH?-

(viii) N3-

(ix) N3

(x) H-

(xi) CO

(xiii) NO

(xiv) 0% |

(xv) 0,% —0—0-
(xvi) 0, 2% %5

(xvii) C:H:N

(xvii) (CoHe)qP /P?k3
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(ii) Bidentate ligands:

Having two donor atom

sites.

Examples:
(1) Oxalato ligand : C,0,%(0x) :

Uk

(2) Ethylene diamine (g_r_l)i /Ethane -1,2- diamine :

 CH-CH,







(3) Dipyridine (dipy)o

(AR) ™M
stnmnda} idevidods ﬁam&

Two donor nitrogen atoms

(4) Glycinato (glyjy UnSymnnm Drucod Ridemtadh RIGMJ
= (A %> /NH1

CH,/%\‘ Hzc\
Ncoo=" (P

One donor nitrogen atom and one donor oxygen atom
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(5) Acetylacetonato (acac)’ : '
¢
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HC—C=CH—C—CH,
O G
Two donor oxygen atoms ‘ | \
y, C
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(6) Benzoylacetonato (bcac) C

o %
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CH,—C=CH—C—CH,

Two donor oxygen atoms



0%
o .
(7) Dimethylglyoxime (DMG)

CH, — C= NOH

CH, — C=NOH

Two donor nitrogen atoms

It forms Rosy Red ppt. with Ni?* in basic medium
Ni%* + 2DMG + NH,OH (basic medium)
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dsp? hybridization / square planar complex

Diamagnetic

Four chelate rings

Two six membered in in which intramolecular H-bonding is present
Two five membered rings




Chelation/ Chelate Compounds:

H, H, 3!
H,C —N Tt
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CHELATE COMPOUND

Examples:
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Polydentate ligands : Having more than two donor atoms in them

Examples: %d@vﬂbﬁ jjeamoQ

(1)  Diethylene triamine (dien)

——

CHZCML\/CH \

H,NCH,CH, -N—CH,CH,NH, - iy N

H
Diethylenetriamine,dien
" S|\>T L

Three donor nitrogen atoms



H
N—(CH,),— !
2 v \ / Z
(CH,), (CH,),

H,
£ :

<O Four donor nitrogen atoms

“Hiii) Ethylenediamine tetracetato ion (EDTA)*-

Q0C —CH, CH, — COO

N——CH,——CH,— N
/ b~

00C —CH, CH,—— COO

Two donor nitrogen and four donor oxygen atoms.












QUESTION- (NEET 2021) )

Ethylene diaminetetraacetate (EDTA) ion is:

@ Unidentate ligand
Bidentate liganid with two “N” donor atoms

@ Tridentate ligand with three “N” donor atoms

Hexadentate ligand with four “0O” and two “N” donor atoms

N




QUESTION- (NEET 2015) )

The sum of coordination number and oxidation number of the metal M in the complex
[M(eﬁ) (C Oz)]Cl (where en is ethylenediamine) is:
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QUESTION- (NEET 2016) ) é s

Which of the following has longest C-O bond length?
(Free C-0 bond length in CO is 1.128 A)

H7~ D
@ [Mn(CO),]* Mm &
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(©) [Co(CO),);
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. QUESTION- (NEET 2011) ) @5 A B .D] @

Which of the following carbonyl’s will have the strongest C-O bond?  [2011 Main]
Max B.0. )
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Write the formulas for the following coordination compounds:
(a) Tetraammineaquachloridocobalt(lll) chloride

(b) Potassium tetrahydroxidozincate(ll)

(c) Potassium trioxalatoaluminate(lll)

(d) Dichloridobis(ethane-1,2-diamine)cobalt(l1l)

(e) Tetracarbonylnickel(O)

(a) [Co(NH.,),(H,O)CI|Cl, (b) K, |Zn(OH),| (c) K AI(C,O,).]
(d) [(‘()(‘]/(t,’ll),]’ (e) [Ni(CO),]

Write the IUPAC names of the following coordination compounds:
(a) [Pt(NH,).CI{NO,)] (b) K.ilCr(C,0,).) (c) [CoCl,(en),|C]
(d) [Co(NH,)5(CO,)|CI] (e) Hg[Co(SCN),]

(a) Diamminechloridonitrito-N-platinum(lI)

(b) Potassium trioxalatochromate(lll)
Dichloridobis(ethane-1.2-diamine)cobalt(lll) chloride
Pentaamminecarbonatocobalt(Ill) chloride
Mercury (I) tetrathiocyanato-S-cobaltate(IlI)
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[ntext Questions NS

».1 Write the formulas for the following (mmlm ition u)mpmm(ls
(i) Tetraamminediaquacobalt(Ill) chloride [(e (NH,) (Hzo)J

(ii) Potassium tetracyanidonickelate(ll}
(iii) Tris(ethane-1.2-diamine) chr ()111111111(111) chloride Cx (%)3(}3
(iv) Amminebromidochloridonitr ito N-platinate(ll) ‘ :

(v) Dichloridobis(ethane-1,2-diamine)pl: mmlm(l\ ) nitrate

A(vi) Iron(Ill) hexacyanidoferrate(Il) 6:( (CN)} > FC (FC CN)Q]g

5.2 Write the IUPAC names of the following coordination (()ml)()
(i) [Co(NH4)slCl, (ii) [Co(NH,)sCI1|Cl, (iii) K;|Fe(CN)g \\
(iv) K;[Fe(C,0,)] (v) K,[PdCl,] (vi) [Pt(NH.),CI(NH,CH,)]|Cl |

> K[N ,(C N>4]




QUESTION- (NEET 2015 Re) )

5
The name of complex ion, [l?e(CN)(,@ iS:

\

@/Hexacyanidoferrate (I1I) ion

Hexacyanoiron(III) ion

@ Hexacyanoferrate (III) ion

@ Tricyanoferrate(III) ion



QUESTION- (NEET 2015 Re) )

[UPAC name of [Pt(NH,), (Br) (NO2) CI] Cl is:
a b

m. <

@ Triammine cb)<robromonitro platinum (IV) chloride
Triammine bromon;)iochloro platinum (IV) chloride
gl‘rian;r_nine bromochloronitro platinum (IV) chloride

@ Triammine n)')(ochlorobromi platinum (IV) chloride



0J |

QUESTION- (Nenm) )

The IUPAC name of the complex.
(AR (H30),TAg(CN), T

dmwamiV&U) Uaam \do O\A,axz/v\fdx (T
@/ diaquasilver(l) dicyanidoargentate(I)

dicyanidow diaquaargentate(II)
@ diaquasi@@) dicyanidoargentate(II)

@ dicyanidosilver(l) diaquaargentate(I)
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Table 5.1: Formulation of Cobalt(lll) Chloride-Ammonia Complexes

[ (N ”QD Q-

Yellow |[Co(NH.)l :"')’(\‘,l | 1:3 electrolyte
Purple (CoCIl(NH.):]“"2Cl

——————

22
Green . [('()(‘l_,(.\'l;);].(‘l 7 [:1 electrolyte
Violet . [(‘()(;l:,(.\'H};),]'(‘l 1:1 electrolyte

N — 4 1+ AsNO - —
(&(J)&,C HZ) > [CG(NHD | 5,10\\1)1 s ﬁ;\UZ

3
U\a NQ (U —) Pra( )
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On the basis ol the following observations made with aqueous solutions,
assign secondary valences to metals in the following compounds:

M PacLany, —— 52 (PA(NH) )Ch,

(ii) l('l,fig,() 2 }\)‘( O\,
‘%lmllﬂ'_l_., 2HC] HZE{QC’) 0 C Hz th

(iv) CoCl,.4NH. |
(v) PtCl,.2NH

(i) Secondary 4 (ii) Secondary ;
(iii) 5('(‘()11(].11'}' H (iVv] S('(‘()ll(lall'_\’ 6 (V) S('(‘()]l(lall’}' 4

—_—




QUESTION- (NEET 2017 DELHI) ) @

The correct order of the stoichiomerics of AgCl formed when AgNO, in excess is treated
with the complexes: CgCl;.6NH,+ CoCl;.5NH, CoCI3.4NHQpectively iS:

((e(N"JO,  (To(H)s@) U >
@ 2AgCl, 3AgCl, 1AgCl  ~ Shiy : (N 1 Jo

1AgCl, 3AgCl, 2AgCl

@ 3AgCl, 1AgCl, 2AgCl

g 3AgCl, 2AgCl, 1AgCl




QUESTION- (NEET 2015) ) @

Cobalt(III) chloride forms several octahedral complexes with ammonia. which of the
following will not give test for chloride ions with silver nitrate at 25°C?

@ CoCl,.4NH,
(B) CoCly.5NH,

@ CoCl,.6NH,

@/ CoCl,3NH; [ Gy ( .U,




QUESTION- (NEET 2001) )

Which of the following will exhibit maximum ionic@ A

Nn\q >

Y, :
g&[Fe(CN)(J =5

[CoNH),1CL; =
(©) 1cutHy)]s0,> 2,

O INI(CO)]” =, NMW\;Q L
O Iy
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QUESTION- (NEET 2001) )

Match the coordination number and type of hybridisation with distribution of hybrid orbitals in

space based on Valence bond theory.
Select the correct option:

@ A-iii, B-iv, C-i, D-ii
A-iv, B-i, C-ii, D-iii
@ A-iii, B-i, C-iv, D-ii
@ A-ii, B-iii, C-iv, D-i

| Coordination number and

type of hybridization

| Distribution of hydrid

orbitals in space

Trigonal
bipyramidal

Octahedral
Tetrahedral

Square planar
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Negative charges ‘
distributed uniformly : ® Negative charges
over surface of a sphere - located at vertices
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Fig.5.8: d orbital splitting in an octahedral crystal field
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In general, ligands can be arranged in a series in the order of increasing
field strength as given below:

[ <Br <SEN < ClI'<8 <F <0OH < C.0" <H,0<NCS
< edta® < NH. <en < CN < CO
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 QUESTION- (NEET2020) ) [t %] >
. "X

Which of the following is the correct order of increasing i field srength of ligands
to form coordination compounds?

@ SCN-<F-<CM¥ < C,0,3- CN@
F- <SCN-<(C,0,° < CN-
@ CN-< C2043' <%N‘ < F-

@S’E_f <F<C,0.7<CN



QUESTION- (NEET 2020) ) @

+1
What is the correct electronic configuration of atom in K,[Fe(CN),] based on

crystal field theory? d(

—
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QUESTION- (NEET 2020) )

The geometry and magnetic behavior of the complex [Ni(CO),]| are?

@ Square planar geometry and diamagnetic

%etrahedral geometry and diamagnetic

@ Tetrahedral geometry and paramagnetic

@ Square planar geometry and paramagnetic
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. QUESTION- (NEET 2010) ) L @

Crystal field stabilization energy forlhigh spin fi* octahedral complex is:

2 d*, WFL “-
%o.a A,

~1.8A, 1011 ]

@ et Qo= 0:(x] - O Y x3

@ = J2A = LB

—

S OC

—————

e —




ﬁocf(ox/% Aﬁ)e()@v\a S‘hzﬁ)\'ba f‘\]/

@rw,&‘a X /‘g?wh‘"ﬂ

el Sﬁemaﬂ\ OJ o(;gomd

{Fa (H@j)< [FC (N @&ﬁ<{ﬁi Q“QJT< [ Fe (CWI E



(Z} Ch“ae o CoMvo :—\7/
o X 1ve ChaYJe o CMA-

+2 =
2 [FQQCNDJ < < [FCQCM)J
(3) ia% cﬁ CM A, :’—\L

LGS 7 CMA bd 5d 30ues
%%
T b
£x° AT

= MY o oy @




(4) @eome)ﬁg 03 Complex .,
e AN L

dsp= (59, P! ) e

N f’(cmq] —1> (NiOy] < U\n Q\J\@é]n
0 ) ©
QSCI/ Qt Ao

07370



(5) thd&m ©_> (MOS—II do'wumaﬁgj fau‘fmr)

Stabvjfg X Cﬂub%vx

x @\ (HZO)] <[N'(em>] < N‘@MZT<(M'@O[J[Q§.—L

Chlehs @wcys 0 /) :

[N (Hzoﬂ ( (Ni (g\%“zw




% (ol oun M (ormpkxe)) 1

nggyn —> d- d Tyarsition

\

Colowyed

\ll\

— No d-d tamsihem
— o\'d‘f\rmsi%@n i




_C_j_:“} Colswud (Chm{(je TKWY)S%OL)



QUESTION- (DELHI 2017) )

Pick out the correct statement with respect to [Mn(CN).]**

@ It is dsp? hybridised and square planar = S B

It is sp3d? hybridised and octahedral

(C) itis spd? hybridised tetrahedral

@ It is d?sp? hybridised and octahedral



QUESTION- (DELHI 2013) ) @

An magnetic moment of 1.73 BM will be shown by one among the following:

(R) [Cu(NHy),J* 1, Wo
[Ni(CN),J*

@ TiCl,

@ [CoCl,]*



QUESTION- (DELHI 2013) )

The order of energy absorbed which is responsible for the color of complexes
A. [N (H,0),(en),]?*

B. [Ni(H,0)¢(en)]

@ Ni(en),]3- is




. QUESTION- (DELHI 2017) ) W @

Correct increasing order for the wavelengths of absorption in the visible region for
the compelxes of Co?* is: W F)
ol

(&) [Co(NHy); 1%, [Co(en)s]*, [Co(H,0)5]* — £
®/[C0(ef‘)312+» [Co(NH3);]%, [Co(H,0),]* | = HZO <N HwD <®"7

[Co(H,0):]*, [Colen)sl*, [Co(NHy); >, —
@ A b >
(D) [Co(H,0);]*, [Co(NH;);]*, [Co(en)s]*,
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Colour of Some Gem Stones
The colours produced by electronic transitions within the d orbitals of a
transition metal ion occur frequently in everyday life. Ruby [Fig.5.12(a)] is
aluminium oxide (Al,O,) containing znl)(ml(().:")- 1% (1) ions (d’). which are
randomly distributed in positions normally occupied by Al”. We may view
these chromium(lll) species as octahedral chromium(lll) complexes incorporated
into the alumina lattice: d—d transitions at these centres give rise to the colour.

I>
In emerald ll’ig..").lil(l))]. Ol f

ions occupy octahedral sites
& in the mineral beryl
@Sc J\l,Si,)O,@ The absorption
bands seen 1n the ruby shift
to longer wavelength, namely
yellow-red and blue, causing
emerald to transmit light in

the green region.

2: (a) Ruby: this gemstone was found in
marble from Mogok, Myanmar; (b)
Emerald: this gemstone was found in
Muzo, Columbia.
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[ntext uestions

5.3 Indicate the types of isomerism exhibited by the following complexes and
draw the structures for these isomers:

X
(i) K[Cr(H,0),(C,0,), M(Aﬂ)zbl (i) [Colen),JCl,” M(AR)S %\%V
(iif) [Co(NH4)5(NO,)I(NO,), - (v) [PUNH)H,0)CL] Mo, b -0

M F.E < |
5.4 Give evidence that [Co(NH.)-Cl]SO, and [Co(NH.)-(SO,)|ICI] are ionisation

Isomers.




QUESTION- (DELHI 2006) )

[Co(NH,)(NO,),]Cl exhibits:

@ Linkage isomerism, ionization isomerism and optical isomerism
Linkage isomerism, ionization isomerism and geometrical isomerism
@ lonization isomerism, geometrical isomerism and optical isomerism

@ Linkage isomerism, geometrical isomerism and optical isomerism



QUESTION- (2003) )

Which one of the following octahedral complexes will not show geometric
isomerism? (A and B are monodentate ligands)?

g[MAB]

Q [MA,B;

(©) MaB,
(D) MAB,)




~ quesTon- @003 ) Ry
. QUESTION- (2003) QY
Which of the following complexes is used to be as an@ent?

cis-| PtCl,(NH,),] ’H)o l/\)b

/

Na,[CoCl,]

OJONOXO,

mer-[Co(NH,),;Cl;]



Coordination compounds find use in many qualitative and
quantitative chemical analysis. The familiar colour reactions given
by metal ions with a number of ligands (especially chelating ligands),
as a result of formation of coordination entities, form the basis for
their detection and estimation by classical and instrumental methods
of analysis. Examples of such reagents include EDTA, DMG
(dimethylglyoxime), a—-nitroso-—naphthol, cupron, etc. o

— et

%Ilarclness of water is estimated by simple titration with Na,EDTA.
The Ca™ and Mg~ ions form stable complexes \\'i’[llTllC‘
selective estimation of these ions can be done due to difference in
the stability constants of calcium and magnesium complexes.

Some important extraction processes of metals, like those of silver and
gold, make use of complex formation. Gold, for example, combines with
cyanide in the presence of oxygen and water to form the coordination
entity [Au(CN),] in aqueous solution. Gold can be separated in metallic
form from this solution by the addition of zinc.







Similarly, purification of metals can be achieved through formation
and subsequent decomposition of their coordination compounds.

Ni+ 0 =2 [Nilco)g) T 2 (Nprc
For example, impure nickel is converted to [Ni(CO),], which is
decomposed to yield pure nickel.




Coordination compounds are ol great importance in biological
systems. The pigment responsible for photosynthesis, chlorophyll,
is a coordination compound ol magnesium. Haemoglobin, the red
pigment of blood which acts as oxygen carrier is a coordination
compound of iron. Vitamin Hi,. cvanocobalamine, the anti
pernicious anaemia factor, is a coordination compound of cobalt.
Among the other compounds of biological importance with
coordinated metal ions are the enzymes like, carboxypeptidase A
and carbonic anhydrase (catalysts of biological systems).

Coordination compounds are used ;ls@l()l' many industrial
processes. Examples include rhodium complex, [(Ph.P),RhCIl], a
Wilkinson catalyst, is used for the hydrogenation of alkenes.
Articles can be electroplated with silver and gold much more
smoothly and evenly from solutions of the complexes, [Ag(CN),]
and [Au(CN),] than from a solution of simple metal ions.

In black and white photography, the developed film is fixed by
ashing with hypo solution whic Issolves the undecomposed
pr to form a complex ion\ [Ag(S,04),]".

There is growing interest in the use ol chelate therapy in medicinal
chemistry. An example is the treatment of problems caused by the
presence of metals in toxic proportions in plant/animal systems.
Thus, excess of copper and iron are removed by the chelating ligands
D-penicillamine and desferrioxime B via the formation of coordination
('(')nlpnllluls.@ is used I the treatment of lead })Hl\@S()lll('
coordination compounds of platinum effectively inhibit the growth
of tumours. Examples are: cis-platin and related compounds.
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