COORDINATION COMPOUNDS SHORT NOTES

Molealay ov addition com/oounds

When wo oY more simple sakis ave mixed and, ¢¥ yed-ah'sed.

then addrtion compounds ave foymed,.

KCl + MgClz + 6H20 — KCI'M8C|9_'6H9_O

Casnallite

KoS04 + Rl2(S04)3 + 24 HaD — K1504° Al, (S0,)," 24 H2D
Potash alum

FeSDy + (NH,),604 + 6H20 — FeSDy- ( NH,)a S0, 6H20
Mohy salt.

Double salt

Stable in solid state but

dissociafes in aquedus stafe.

Giive +ve test of all ions.

co-o¥dination compounds
- stable in Both solid as well as
aqueous state.

KCl- M9C|z~6HzD Ku L Fe (cNY¢]

| Ha0 l HaD
K™ mg** cr 4K+ CreleN)e]
()
— +ve test Fe™ -ve fest
tve test -
CN  -vetest

Some impov’renJr terms

a) Homoleptic complex - same type of h'gands
[Cv (NH,)g 137

b) Hetevolytrc complex - Different type of h'gands
[Cr (NHy), (HaD), T %F
¢) Homonudeay complex - only one centval metal
Cov(NHy),, (Ha0),T 2"
d) Hefevonucleay complex : move than one centval atom.

- o N
NH,

¢) Perfect complex - wheve complex ion is stable.
KsCRelcN) ] — 3k™ + [Re(eN)]*
f) Impexfect complex - wheve complex fon is not very stable.
kaLod (eN)yT — 2k™ + Cod(endT ™

8) co-ovdination polyhedwn - (mangememL of h'gand in space.
M- Metal
L- L|'8and
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- Does not 8|'ve +ve test of its jons.

K3[ FG(CN)S—J

co-ordination
S pheve

Iom'so-h'on/ / k‘\_/*' co-ovdination

sPhere

centval
mefal

Tonrsatron spheve

Tonisable Pmrf

Co-ovdination sphexe

Non- ionisable po#

Ln‘gands

eleckyon donovs

numbey

Ll'gtlnd

Centval metal

accept electyon

Lewis acid

genemll)/ d-Block element.

Co-ordinadion numbey
Number of lone pary occep‘l'ecl

_ by mefal atom/ ion.
Lewis Bases
ML, L—M—L Lineay CN=12
A
MLg _aMeL Frfgonul planay | cN=3
L
ML, L\| /L Square P\unm CN=¢
PG
L/' L
L
ML I‘_\‘ '/L Octahedval CN=§
g
L/;'AAL
L
Denh'c'rfg

Numbey of lone paivs donated. by lfgand.
Monodentate — Donates 1 LP
Bidentate — Donates 2 LP

Tvidentate — Donates 3 LP
Tetyadentate — Donates 4 LP
Penfadentate — Donates 5 LP
Hexadendate — Donates 6 LP

Ambidentate - which have 2 donov site but can
donate fyom 1| site at o time.

CN~ SCN~

NO2

NC

NCS~ OND

Flexidentate - which can vayy denh'c'rry
Su‘Ph(ﬂ'e 5042_
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COORDINATION COMPOUNDS SHORT NOTES

Monodentate h'acmds

a) Neuhval
H2D - aqua. PPH; -
NHa - ammine =
co - ocnbongl - |
NO - n'rhosyl N

CH2 = CHq - d‘nylene NRa-

Anionic

X~ — Halido N®T
F~ - Fluovido NH2
CI”~ Chiovido NH*
B - Byomido N3y
T - Todido CN-
OH - hydvoxido NC™
D5 - Pevoxido ND,
02 - SuPe’)’DXl'dO ONO

S05 - Sulphito

50, - Sulphato

(05 - Cavbanato
SCN - Thiocyanato -S
NCS - 'lhiocacmorl'o -N
Cationrc

NDT - Nitvosonium
¥ NH; = NH, - Hyd-azinium

Hexadentate

Gﬂwalene diamine tehva- acetato ( EDTA) ¥

CH3 COD \

N- CH2—-CHy—- N

CH3C00
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Bidentute
C'Hz- c&l-\z ethane -1,2 ~dramine
T""Phe“)" phosphl'ne NH2  NH2 o1 ethylene diamine
= Pavidine ﬁ
C—0 Oxalato
. C[:—.D‘ CQDL,l-
OH - Hadvoxgl amine I
Y 0
HmN‘CHz““—O— glgcincrh)
0
- Nrhvido T r\lj
3—C= .
- Amido | dime&hgl %lxdoxlmcdn
- imido CHS‘C:T
- Azido P
- Cycmido
, CH3=C - CH = C—CH, Ocele acetanato
- Isocgamdo Il I
- Nibito-N 2 L
', ) Tridentate
Niryiig= 0 Dieﬁwal Hiamine

HzN = CHa-CH2~ NH-CH2-CH2 - [\_le

Tehsadendate

Tﬂeﬁxylene tetyamine

NHa2- CH2- CH2-

Pentadendate
ND; - Nvonium
CH3C00_

NH- CH2 - CH2- NH- CH2 - CH2~NH2

Ethylene diamine +vi acetato (epTR) 3

CH3C00

N—CHy-CH2-N

H

cHacon | Effective atomic numbey :

CH3COD

EAN = Atomic numbey — Oxidotion + 2 X Co-ovdination

CH3COO ™

r@ niteshdevnani194
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COORDINATION COMPOUNDS SHORT NOTES

Nammg of the centyal atom

Chelati ng h'aands

Bidentate oy polydenh‘re h‘acmd which aan foym
chelates (n’ng)
Incyeases s’rabiIier of Ct)mp\ex

Rl'n8 shlbil'rFH x _ 1
Hngle stvain

Hnﬂke stvain - 3>4>55%6

s+obil'rr5— 3<¢4¢65<6
Ni > foyms scavlet ved coloy wmplex with Dl'mefhyl
8ly0xfne. - Ni(dmg)l
co-ovdination numbey - No- of “80.0(1 X Denh‘ci-fa
Sidgw(ck EAN Rule :
TF EAN s equal 1o afomic number of next

neavest noble gas then that complex is stable.
prlfcuble moinly foy metal cmrbonHIs.

TUPAC Nomenclatuye :

a) Name of cation is written fiyst and then anion.

b) While uovHina complex ion, name of h‘aand i5
wyitten Fivst in aJphabeHcal ovdey.
¢y Pyefixes di, tvi etc ave used.

Note : If names of h’gands ahready have woyds

like bi, 1vi, tetya then we use special wovds
like bis tis, tetvakes ave used .

Some special compounds :

o) Tetva. ogua cobalt (I) = M- amido- M- hydvoxido
- tehva. ammine chvomium

(Im) Su\Ph(ﬂ'E.

OH
N
N

NH,

( HZD) 4 CD

b) Zeisse's salt K [ PtCla(n%- CaHa)]

CI\H‘/U
CH2
CI/ ‘\//

CHa
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C‘l{NHa)q (SOL')Q_

Metal
Cy
Mn
Fe
Co
Ni
Cu
n
Pd
Pt
g
Ru
i

Ti

Complex is catfonic ov neutal Complex is anionic
Chyomiun Chvomate
Manganese Manﬂanuhe
Tyon Fenate
Cobalt Cobaltate
Nickel Nickelate
Coppey Cupvate
ZinG Zincate
Palladium Palladate
Platinum Platinate
Silvey Hvaerrl'mLe
Giold Auvode
Mevcuvy Meycuyate
Titanium Tianate

- Dxidatron numbey of metal is written just aftey the naming
of cemtval atom in yoman numbers.

f@ niteshdevnani194

Wevyney's +hemry :
a) P-n'm(ny Valency (PV) — Oxidation numbey
b) Secondmy Valency (Sv) - Co-ovdination num bey

Valence Bond +hemy :

Lfgomd donates lone paiv to vacant ovbital of
centval metal.

Strong feild Iig(‘md,f
¢ and N aye donoy
Paivu‘09 if quuhred — Low spin complex

Weak feild h‘gand
0 and Halogen ave donoy
No pa;‘w‘ng - Hfgh spin comPIex.

Hgbﬂdn‘saﬁon
sp — lineay
sp* - vagona\ planay
sp® - Tehvahedyal CN=4
dsp* - Square planay  C-N=4
sp’d® - octahedval CN=6
Outey ovbital complex
dzsp-” - Squave planay CN=6
Tnney Ovbital complex
Dl'amaaneh'c - Colouvless
Pavamagnefrc- Colouved
Dipole moment = u= \'n(n+2) BM
n= unpaived electyon
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COORDINATION COMPOUNDS SHORT NOTES

Some impoﬁanJr points -
Pr,Pd with C:N =4 alwags fovm squave planar
complex iwespec’n‘ve of ligand.

CPHCl,1* — Squave planay
[Pd.(NHa)y] " — Squave planay

Dyawbacks of VBT :
) Doesn>t explain colou of compounds

b) Doesnt d|'sh'n8u|'sh blw weak feild ll'gands and ET

S'hrong feild ||'8ands.
c) Does not give quonﬁ+aﬁve irﬁerveJra-h'on of
magneﬁc dato, .

Bondmg in metal CuvbonHIS

vaerol freld. sPIH-h'ng in octohedyal comp\ex:
- Tn octahedval complex, ligands approach ‘owavds axis.
- Rxial ovbrrals face move vepulsfon.

A0 = Cyystal field sleh’ng enexgy Rxial

/ STty
[T T 1T 11 Non- oxial

5 deg enevate ovbrtals
(in absence of h’ﬂand)

Factovs aFFech'ng CFSE :

- Metal and cavbon sfgma bond. is foxmed by donation | a) Oxidation number of central atom

of cmbongl cavbon into vacant ovbital of metal M.
- Metal and Cavbon T Bond is foymed by sidewise

oveﬂappina of M and cmbonyi cavbon .
= Synevgl'c Bondina 2

co_ } T-acid ||'80nds
CN

Cre (HaD)e T3t > [Fe(Had)e] >

b) CneomeJrvy

Octabedyal > Tehvahedyal

c) L aond

Move the shong field l|'80nd — Move is CFSE.

d) Tvansition metal sevies.

Effect of anevgfc Bonding : 3d <4d < 5d

Metal and carbon - B0 = BE T = BLY How to calculate CFSE 2

Cavbon and. oxygen = BOY = BEY = BLT CRSE = (x X +0:6A0) + (U X =04 ho) +Np
x = No-of elechons in 18 ovbitals.

' No- of electyons in chg ovbitals.

p= pan‘n’nﬂ energx

n = numbey of Puivs.

Move the -ve chayge on metal
Move Is the synevgl'o bondmg.

Crystal feild theovy :
Intevachion b/w metal atom and ||‘8and is puvely
electyostatic .
Anionic ||'80nds ave consideved as —Vely point
chavges and neutval ligands as point dipoles. T ——
- Diffevert d- ovbitals face diffevent vepulsions and

hence loose degenevacy.

d' d* d2 d®* d7d'° — same fov SFL and WFL
d*d®d¢ d7 — diff for SFL and WFL

T < BY < SN < €7 <8" < F7 <0H™ < Dx” <
- loss of degenemcg leads 1o sPlinng of d-ovbials T« bagy sachin class se fuvar o¥  oxalafe ka

Types of d- otbifals - Ha0 < NCS™< EDTR*"< NH3 < en < N0z <CON™ < (D
Non-axial = daxy dyz dax Paani Nachte udta Ammonia in Novth canada columbo

Axial - dor-y? dz? se pyaay  hue mila
Degeneere ovbitals - Haw‘ng some enevgy
(T T T 11 C-Donoy > N Donoy * 0 Donoy *> Halogens
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COORDINATION COMPOUNDS SHORT NOTES

Colouy of compounds

P CFSE X 1 < Aem
%ﬁ Aab

[Ni(H0)e1*" + en (aq) = [Ni(Ha0)4len)] ™" (ag) + 2Ha0

Grveen Pale Blue
[Ni (Ha0)4 Len)] 2+(aq\ +en (ag) = [Ni(HaD)a (en)s] 2+(aq) + 9Ha0
Blue / Puxple
CNi (H20)2 (en)o] H(aq) +en (aq) = [Ni(en)s] “(aq) + 2H20
Violet
Tvans effect :

CN > CO >ND » Et > PR3 >H > Ph > ND2> T > 5CN >
By > Cl > PH>NH3> OR * HaD

Cheluﬁng hgonds are move stable than non—chelaﬂng
(itdands complex.

Move the ON of centyal atom move is the sﬁubilHH.
vasfal field splifh‘nﬂ in tetvahedyal complex

- U8ands appvoach from b/w the axis.
- Non-axial ovbitals face move 1epu|3|'on.

At= vas’ral field. sleJrl'ng enexgy jjon- axial

Yz +0-4 AT

/ BN
/5 degenevafe ovbrtals M -0-6 At
/ , N
/ (in presence of hgand) SO |
y I Ep
L1 1 11 Axial
5 degeneym avbitals
(in absence of h’gand)

Note: At=4 A0 A0>At
9

- No pm’ﬂng in tfetyahedval complex
Both fov SFL and WFL

Tsomeyism
[ ‘ 1
Shuctuval Steveo
H Y dvate Gieometvical
L|'nku9e Optical
Tonisoon
Coovdination

Hsdwfe isomeyism

Watey molecules ach'ng as both Ir'8and and
wodey of Crystallisation.

[Cy(Ha0)el Cls  [Cx (HaD)s Cl Cla- HaD

Linkage isomeyism
Avises when theve ave ambidentate ligands.
Cov(el)sN021% [erlens oNOT 2"

Tonisation isomeyism :
Avises when countey ions aye diffevent.
[Cy(H20)4Cl2 1T [Cy (H20)y CITICI

Co-ovdinafion isomeyism :
Avises when both cafion and anion ave complex.
In this h’gands ov centval atom s exchanged.
[Co(NHa)e] [Cy(cl)]
[Co(NH;) 51 [Cy(Cl)sNH;]

Steyeoisomeyism

Gi-T — occuys Because of diffevent ungle
0-T- No P0S oY No CDS.

1T T ]t Texminalogy - M= metal atom

ABCD EF - Monodentate
AR - Symmerhrrcal Bidentate Hgand.
AB - unsymmehfcal Bidentate h'gand.

Greneval Foymulae | Gieoretyical isomers
Mabcdef 15
Maabede 09
Ma,b.cd 06
MaabaCa 05
Masbcd 04
Masb,c 03
Maybs 02
Magbc 02
Magyb, 02
Masb Nil
Ma, Nil
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COORDINATION COMPOUNDS SHORT NOTES

c-N=4 Tehahedyal
No GT
0I formed only in Magep

quare planay Cis - platin = cis [Pt (NH;),Cla]

No 0T )
— Anti- cancey.
GI Pyesent o
y e Wilkeinson catalyst — [Rh [ PPhs), C1]
A 0
! — Hydvogenation of alkene.
MHaB No GT
MAgB, 2 GI S’mbilﬁg and dissociation constant :
MR, BC 9 6T Dissociation constant = _1
M 3 61 P
Ao B=Ki X ka X ks S Stability constant
M (AR, No GT , :
Hnghev the value of P = Movye stable is complex.
M (AB), 2 0T

Oph'cul isomeyism

Case- I - Monodentodte h'aand

x = Total diff- monodentate h‘gund

X3 a\wa%s opﬁcally achive
Except Maybc

Mogyba x=2 Inactive
Magh x=2 Tnactive
Ma,baCy ©EY active
Magybc x=3 Inactive
Mazb,C x=3 achive

Case 2.: Bidentate
Total vings 22 — opﬂcally active
excePJr +ans - LM (AR)2B2 ]

M(AA)s — Active

M[AB)s — Active
Ccolen)s]®" — Active
ECY(gly)ﬂ * — Active
Cis—LM(AR)2B2] — Active
Cis - [Co (AR), B2] — Active
Tvans- [M(AR)2By] — TInactive
Tvans - LCo (C204), Cla] — Inactive
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