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~ Coosdimatien compounds - Inhoduction Iqusamieid s (OR=E1) ;-
@ .w._f?i:n sall (&Gl a6t )i

— hen om aad vyeacts with base Mmeutdilisabien +okes place
simple Salt  is  Powmed .

NaOH + HA —> NaCl + HO
Rase Ad d Salt

cmd o

-

— Wwhen Aissolved Wotex , +hese sSalts dissocdiote in 4o (ems Hal s

-

process (s <called iemisatiom.

— Salt May be Neubral or audic & basic | its n—m.wm.jmm on extent

on  MNeubblisalien oF add &Y  base

— Mixed Solt centzing ove ‘tham eve oadic o lbaslc vodicaels.
exwmeple - Zn?—nmdnf
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(@ Molecular v oddiben compounds (3Aieas v anTTeRds &amuﬂ_wv " 5

o¥ Yove simple stoble salts
#.Om ethex N mﬂg.ﬁ#ﬂ éa‘._ﬁ cula~r

Solubhon  thus  obkaned

SN AE -

— When o Solukien of +two a¥e Ymxed
p¥opovtion (VTET FNSaH 3Iamer) @nd  the

is ollowed +to evopovake (atega) , ﬁ.wm.mﬂu.pw ol

0 New ceOpound ave obtaddned. The Mew

Compound s called
moleculay ofF additien cempound-
exwmele Stple  cempounds > Rddition compounds
kel + Mgcl, + 6RO — KCl.MgCl,- GH,0 (carnalite )

Cuso, + 4NH, <
> Types of Moleewday o addiBsmn

@) Doukle salt (&® Nmﬂbu¢

— These o¥e

ﬁc.mc# 5 ._..er (Teltramine Copper m}ﬂ__ﬁ#v
e poumnds + >

the add;tsn p%ﬁﬁgmm rbfmhf oxe steble Tn solid Stoke

buk nm....j..,ﬁ ther censtituent [eng (Gad %ﬂ.v when disso\ved v water
sx 1In any othey IJonic solvent

- In Ahese

compounds, the individuod Properies of Censbtituent (opg ave
"ok ._Dp..w..
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exomple - When Cavnalite (KA. MgC2. GHP) is  dissolwed ivy waker its constibuent

» IJ- 40 . ” - ~ [
e jeﬁém{ KT, Mg™™ amd ci- dissocioke in wealer. j.e, aqueow

gol. of  Camnolile gives  dhe  desk of |+ z..di. Gl A o

OYhex exampes of double salksiw

Simple  Compounds —s Pddition cempouna s
K20, + AI(S04)5 + 24H0 S K9S0, Al, (50,); - 24 H,0 ( potash alum)
(NHz) 50, + FeSO, + GHD > FeS04. (NH4),S04+ GH0 ((Mohv's salk)
2

B Cossdinatien o complex compound qﬂﬁdﬂwﬂﬂﬂmﬂ%ﬂﬂ GTraat mfmfdunxv

— These oxe the additien cempounds which do Mot w.,_,cm. ol thelr

Conottuent fons  When dissolved in  wadkery.

— In Yhese compoumds, the Individued properties o Ssome Censhbulent
iens oxe \osk-
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example - CusO,» +NH; does mot give test fHe Cul'™ In the

e —

o~

aqueous Sol. , buk gives *he dest fovr S04 Ton omnd ﬁ.thsz.fn._.f
joNS-
+2 3
Cus0,- 4VWH; = [culnw),])”  + sog™

Complex 1om

i ﬁcmob..b'ZI.m , T ndnadual 18NS los}y Hheix denhty.

-

~ Thus  CuSO4 4wy s Formulated as Lcu(nn), ]S04 - Hhic is  colled
cooxdinatien or complex cemypound.

— Types ofF coo¥dinoXon cempoumnds

C.V ﬁqg?ogm Om.l m._gﬁfw cabiom amnd n.lﬂ‘gdu_:mx 0_\5,..0.5
exanmple s 3
Re(Fe(en)] = R - [ Fe(cm))

Simple cation Compley QM oM
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:5 nc«jﬂocrjn__ ot complex cotiemn and &;._gﬁ,_m A B

e xannple

£ -
Lco(nHi) dcl; —= [ColnMd I + 3¢l

complex cation Simple amien

Gily compound of  complex  caktien  omd  complex  Anion
exanple - e
[ov(nme] [ ptaa) = [erlnmy),) + [ pPeCial

Complex Cation Complex aMmiom

— Newkrak complex cemp. cuch as [wni(€04]° ug_;n.?mdo does not give amy

lenn in 09, Solukion

coosdinaion comp. ove the cempoumds in which central metall fom is

is linked with _m.m_c...ﬂm.m (4ve on oF —ve iem o Neutrad Yo lecude) .T_D«acm._o

o donoXion of \opne oFf e- by ligonds +»  Cemirnd wetod Ton.

— coovdinakion comp. wmay olso ke defined as +the compouns which
contzuns complex [ons.
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Double salt

Complex compound

. It usually contains two simple salts in

equimolar proportions.

. It exists only in the solid state. In

aqueous solution, it dissociates
completely into ions.

. It is an ionic compound and does not

contain any coordinate bond.

The properties of the double salt are
the same as those of its constituents
compounds.

. In a double salt, the metal ions show

their normal valency.

6. A double salt loses its identity in the

solution.

The simple salt from which it
formed may or may not be in the
equimolar proportions.

It exists in the solid state as well
as in aqueous solution. This is
because even in the solution, the
complex ion does not dissoiate into
ions.

It may or may not be ionic but
the complex part always contains
coordinate bonds.

The properties of the co-ordinate
compound are different from its
constituents

In a coordination compound, the
metal ion satisfies its two types
of valencies called primary and
secondary valencies (discussed
later).

A coordination compound
(complex) retains its identity in
the solution.
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> Tmpovtant Texms wsed in  Coovdinelion Compowunds :»
[gel H@r M WgEa e gler ﬁ.mﬂ_ﬁm U : >
@ Coordination ﬁ.fmg..,mgv\ ﬁﬂwﬂcﬂﬂﬂ.ﬂﬂb "3
— The byanch of %gwmgv‘ hich deols wiHh  Hae

%) shapes ﬁ Ink to Shape & n m_w Math D. NM_ C m 5

Study o coovdinaion

compounds \s known as oorvdinaken chemi sty

@® Complex Ton (Fger FE)~>

_  Ccomplex ion (s positively oy ﬁmmnﬁdn{ charged
o centvral meted atem amd  sSuWiteble mo- of
the central nekal oXowm.

— The ceptval wetad akem ™oy be Zexo oY ~4Vve

_  The ﬂ@o\d& oy be neutsadl yaolecule o amiown

exumple  calioric complex iom >
+2 ¥2
[Co(NHa) ) Lco Chng)scr)
Amopic Ccomplex |mn

(o (em)e " TreCen) 1™

3

spedes  which centains

._m@_uﬁ.«._ ds mc;ﬁwoﬂﬁm.mjm

6% —VNe€ oxidation state.

oY cabion
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@ Neubtral complex ( grever Hdgel) =9

— A complex which has Mo n,fn,q.mm on it ,i1s called mMmeutrald Cempley .

— T+ is o mon-electrolyte

»

does ot Cz:nym«@a ionisabion  amd  hence does

mot give amy fews in  ogq. solukion.
example: _..nonzmeun_wuo , [ Ni(co)e] | [relcoi] . _“zﬂhmémdwm._a etc.
@® Cooedinotion spheve or Coordimation entity oc Complex entity s
(FEdwd F ar FTger 4 AT Age T )

—The complex cation or coroplex amien  present in  the Coox Aination

corpumd s Colled coovdinedion spheve.
_ The (ooxdinalion spheve cewkiun  central wersd  atem omd :moﬁmm.

L]

these cpedes enclosed n  9quave  brocker | .
exumople In rﬁmmﬁﬁz&n”_._, a\ﬂmﬁﬁq&nu{% is +he coordimeaeta on mdufm,_d.
In [ (MM,1%0, , [culib)?® is the cosvdination Sphave.

N
AR
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@ Centval wetal atom ox Ton (F=W &N WRWp] T INGA) °

-

~ A Toetal atom o isn  prvesent v a Complex fon (Coordination entity) is
called centxal wmeral atom o [om.

— Cenkal toekad aksm Yooy be Ve —ve or meutral.

— A Hixed mo. b ligamds owe linked With Hhe cemiral retad Ten in
o Hxed @m.%mz,norr Qdﬁ?ﬁ@m?naﬁ.

corteal toetml 1w (s acks as lewis add. because 4+ accepts

e~ pay  Ayom :&&3%.
exanmple K, LFe (€N)] , Fe is cemival meiad jom

G) Zenisolion sphexe o¥ cCoumter lem (s S5 av_amer 20T )

— The poxt of complex compoumd which S presept ouksde the
coovdination  gpheve .
— FExompDle Ka LCre ﬁﬁZvau —> e Is  Ccownter (e

[cw(NH3)4) S04 =2 803" is cCoumler fem
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@ Cooxdinobion mumbey of the central metal (& ere; BT WY L ):
— (oosdinoXieon vo. ot central 45@?»?9;. is odse colled :mﬂﬁn,\ o~ EEPWS:\ME.
- Total wo- of  wmidentate o¥ Anomo dentole ligenrds atrached to the
Ceoiral wnetal ien +hvough coovrdinode bond sigmo- bord is Called
C-N. of cemtradl ynetal atorg Ten.
OR

C:N. o centrad  etal okem /i ™Moy e defined a» Hwe mumhex
o akoms o the \igumds Wwhich ave atrached divecly with +he

-

Yoetal okem /ion Ivn  Coo¥di Notan Spheve.

OR
con. s defiped as  Ahe mumber of coovdinate bonds ov Sigma
bends fovmed bjlo +he cemival metal atsm/iom  amd dengr atum

ot __.,@Q:mm.
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Exoople 1~

— LAgCen) 1™ coveof Ag" is 2

3
[ce(en)s T en. o cr'is ¢

@ O_D_ﬁum ovn  Yhe Dﬁjﬂpox Jemn ﬁn@ﬂ. T YT uu..__w,.m.juw
— “The Droa.mm en  cemmplex {en (o the PJnr,,..En suwy ol the ﬂrodmb

Cosned w& central  mmetal evn  amd Huw Sdnc,jmm coovdinoted 4o Has
Cenwrol Tkl Tomn

Exormple @ m?mhnzywu_: Ag= + | ER - =)
(+)+2(-1)= -1

+=1=-2 = =~
® [calwd™™ oy, N=o

+2 4+ 4(0) = +2

42 =4
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(® oxidebien mMmummber v orXidabien stale of central wmetad abem iy

. . i
Theatd <la. GiAp] &t sNaBe] <gwm ar  3eHE@s) Fala] :»

— TThe nwfnr.ﬂ&h prese ntr  on central ~metral akomn v S Colled (4+s oxidahun

ayals o  oxidation muwmber.

— oXxidoxaen Yo. s Tepresernied _sM Romam mumetaks (Vo ee) i moao,aiommﬂw.
—  Coladaotr en:- (PTES )

® [relen™I™° ®  [culuny)d™
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» TIlustraien of ditlevent devms h%ﬂdﬁﬂ&ﬂﬁdﬁvw

o%m@Mo% ohite ﬁ chax ge o the 03513 ion
l I}
Comsdinatien ~ 42 T/:.__q Cl| Chs— counter 18m (c1\—) present
S, n.l,Mj - ful.lm:w.lu X ouksi de  Coovdination Spheve
Complex 0 l__,
Contaanid | melad | .arr ,
ond 6 _:,%Q%:w __ : _:._@nt,_gm.w mﬁ.z. ot ﬁ.o+~ \ S m.v

An..w ZIw T rﬁ__..w Y] ot

N
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> Types of complexes (FHal > FHIX): >
@ Cabispic  Aniome ond  Neutral complex ﬁﬂlﬁl:ti RO d AUT 3oTes ,I.@m_ui

() CoXionic complexes -

-

- A ﬁ.%....ud.n.vn n which ﬁ.Dgﬂbﬁvﬂ \oM cax¥mes C et %cm.__r{m ﬁ..fn...;..m.m- \S
ca\led caltionic comnplex.
. +3 i
exannple 1=  [Co(NHZ) ] , Laulnig) ,J ekc.

@ Anievic cemplexes i
A  complex n Which Covoplex 1B  Caxhes o Met 5mmo.um<m .\.rrﬁ.mrm

s colled umionic complex.
example:- [Ag (em,d” , [Re(em) 1™ oke.

@) Neutsal com plexes?
A complex cavnng Mo net chovge s cCalled o neuktral complex

6x  Simply a  coroplex
exwmple = [Ni(co)y ) , [ColNH) Q)] ete.
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® CPerfect omnd Tmpexfect complexes :»
(D) Pevfect complexes | Penetroting Coroplex) ..N.,m/dmlﬁ_.. S REOE ﬂlnﬂ_@

@ Trperfect complenes (Nsemol compler ) > (3Tt wger)

The Compounds In  Which complex
oppred obly  dissoCiated o give  enough simyle

The ﬂ%ﬂocﬁmm
diss ocated Mox

complexes -

m  which complex (en is .ﬂ.un.im_ stodle oand s mither

fuouok.?w dissociokted in Solubh en.

Pecfect complexes ove also caled ﬁmﬁmwﬂpﬁj@ CeToplex.

Fox examfle :-

kalFelen),] — 4v" « hﬂmﬁnzvﬁu.ﬁ‘
-
Fet? 4+ 6CW” ﬁrumnkfm. dissoiated )

-

Fot example:-

oY i less stoble omd s
Fons.

ko[cd(em), ] —» 2k* +[cd (M)

1L
o el o o i ﬁo.ﬁxmn..nrﬁq nfmmoﬁn.pmmv

K
AR
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@ Lobile ond Trest Complex

@ Lokile cowplexes (@ifeu am =er Ziger)

— Those complexes in  which __.&D,,am.m caom be .umd.&ﬂ_v. seplaced d_om oHnex
ﬁm?ﬂmw (te. _&mf_.m veachve) axe coalled |okile cormplexes.

@ Inpest cemplexas ﬁ%ﬂuﬂ

— Those Complexes in  which ligonds Camnot be weadily ~eplaced log

0thex imajmm ﬁhrm- less veackwe) ave colled TInext covnplexes.

Homoleptic complexes (Fmavenced el )
Complexes i Which  the etal ﬂaﬁ\pwﬁj s linked (oiHh Swwe ,Tm:,m
ot :@oh,._m arxe Colled Homeleptic complexes. e g- ﬁhohzzmvnu+w

@) Heteyo leptic n..o.,.,ﬁlllﬂ._.n%m.m ﬁ%@ﬂ%\p

—  Complexes {n  which +he  Tmetad on [atem  is  linked with diflerent 4yye
of ’.,mgim axe Colled Inwm..ﬁdfﬁﬂfn Comnplexes . e-q. Mlﬂoﬁz__..wvbﬁ.__p T

@ Iﬁﬁorﬁumﬁ omnd Im._.m,ﬁoﬂmﬂi.ﬁ nhﬂg_ﬁﬂnxmm -
®
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() Mononucleax  amd  Polypuclear Complexes :»

® Mononucleax complexes h.m_dah/nﬁﬂ.w%ﬁ %Huuw

—These cornplexes bhave only  ene ekl atom /iom.
- Example - [Co(wHy) 32

@ Polynucleax cornplexes ﬁﬂuﬂﬂwﬂﬂmﬁui

— These c(emplexes hove fwo ox Move +Hhan FTwo e Yol 9¢G§\,‘§.
— Metal atoms o Tens  ove linked togebher by bridging Iigords.

lmxgdmﬂm : -
. e +3
+@\\. +2
(nHy), Co Co (NH3y),
/ \
L NO,
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@ Thney wekallic complexes of jab oeder Ewnd nd oO¥dewios

() st ovdey -
— The complexes n  which Fhe CeN- arnd D_.‘,D...ﬂh on Fhe cenhod ynetad

okorn  ooce ﬁﬁ*mdjn,:ﬁ ?.:a Sabisfied ab  the Same +ime Ua\ the
coordinate Z&nrﬂmw acee Called nex yMetallie complex ofF sk ovden

o
]

ple =_ © . B
mvn% ﬁlhﬂu—‘u h& _.Jquuw DJ—J. =) Q—ﬁ;% ZI e ﬁ.IU.I._nH. m——

(2 20nd ovdey 2

_ The coroplexes in  which the &:N- amd charge o¥- the cemtral
Metad  akum axe Yok %F:d, m.nn.ﬂh_mh"..mL at the sonme 5 me 1S
Colled inner Mmetallic Complex of 2nd Grder.

— These cumplexes oame  lorc = speael -

Exom ple ﬁﬂm.qw c1.) -\
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- In cooydivation m.vfman, the jons ho.i._oﬁ or cation) oF meutrad nolecules
which ove attached +to the centval vebal %\ on _um

mmd?? bend ase Colled
- _..ﬂantjn_ donate e-

coordi nate bond e
coowdi 30.#.”3. qroup.
pear bt Metal atem [ion  cma

- The okem of :m.Q?...m. wWhich donate  e-
Colled demoy atom.

.I..@ntﬂn_m oY

Lo COOSdT Nade bond.

paiY to  wekad Ton [akom
covnmern dovor <atoms ave
- Sirce _._...m?.jmm denote e

lewis bpazes.

RN

N,0, S wnd _\.Erwomnswr
Py o e tal ﬁaxj\ﬁrfﬁ_ﬂ.. _..mnh... S axe
- Ligamds oy be sgimple

r

NH, ebe) ,lavge Molecules ((ethylene diamiine ei<) , wacrowolecudes (proteins)
amnd syoal) caXions ﬁ __./_D._.__ ZOP.... .".fﬂ..w

amiens (CI° gy~ CN~etc) | Small molecules (HyO,

‘.Unﬁfh..m% o¥ Tmﬁ ﬁ.?ﬂdﬂ&d@-ﬂ%ﬂﬁvnﬁéﬂ O« o) donox atems n a
_:&gL attached tv Yhe

central wetad atum
exanmple

\S caMed L.m.ﬁ.*ﬁ..J. oF _ﬂmia
ﬂ¢$<~&5n ﬁmgu#nﬁm’u is 2

denficily of
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> Classificabion of Emﬁﬂn_u o

(D Monodentatre oY unidentate K@Gﬁmm h.ﬂ.qwmw.h .mwﬂw_ﬂmlv...w

— Ligomd which ave attached with +he centrel metal abom by one donor

otem only arvre Called wnonodentate &¥ unidentate _..mcbamm-

— 1n othew |lLoocwds one ynolecwle ofFf o Mmonodentote :.&Q,bm |Pud.§m
only  one J_.smﬁ.pn-:mc_ﬁm bond with +the central Metal atem.

- These ligamds yroy be megabive iems , Meubral wolecules, positive iems

Y4 U.ﬁoﬁﬁ.,h ~adicals ﬁ..&.dﬂ.uu
©® a_..,,_.panrmcn :@Eﬂn—m &% VoM C :mntjmm 1> ¥ Byacket Shows deoner oktem

cn- () , 07 ozt Jow (o) ,wo;(N) P QT By, 17, R ; 8¢

NH; () . NH> () WY HE (s), 052 (o7)  NOF (W) Q195" (0-) ohe.
® Posibve ._ﬂchmm. oy Cotomic ﬁmﬁjmm...w

aniﬁxm (D), NS CN), WD, (N), NHZ (N), ClieN () et
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© Neukral Molecules:s
NH,(N) | PHy(P) H0(0) , co(e) | cs(s), No(n) , CMN or Py (N) ete.

@ mmgﬂﬁ fvee yadicals 1
cHy (o) P Cer, ﬁ.miﬂﬁnu\ Nh.:...ﬂn.v etc.
(2 FPolydentate ligamds F.@Wﬂ@.ﬂ §aries):»

— Poly dentate ﬁm?ﬂmm coosdinated +to  centval mekal atom thwough More

than o©ne denory otoms.
— In okther Wovds, One aolecle of  polydentake \igamd foems move

tham ©one §n+u._r|:m03m Dends Wit centvad meted okum.
- _uo#ammid%m ligamds oy be kidenfate , tridentate, ‘etrodentate pentodentale

om 4 hexadeniraota -

(@) Bidentate ligamd hﬂvwd.lqﬁuu,ww@"a

-  Bidentate :agm centains +wo deney atoms amd {fsems  +wo
gm..dblﬁ@gn.. bend WIith cemiral Welal abtum.
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(® Txidentote _..mnb.im m.umwﬂ.d.wwM_nw_.w_ﬂm. 2

- Tridentate ligomd  contains the  demer akems amd Fovrms bhee
e:n,fd..,l:m omd beond With cemival Welal abtum.

© Tekxa dentrate ._.N.me.a&m “

- Tetmdentate  ligomd  contains four devner akoms  amd foxrms  Pour
gm...ﬁ...l....deim. bend With cemival Welal abtum.

@ Pertodentomte ligamds:>

— Rertadentate :mﬁsm centoins Sive denesy akems amd .Tw«gm Five
ghilﬁ@ omd bend WIith cemiral Wekl oabtum.
© Hexadentate :aﬁ.:mm?..

- Hexadeotate  ligamd  ceontains Six demey okems amd  forms

Six
gm‘_dbl..ﬂ@g& bemd With cemiral Welal abum.

Hwn | QO QO B3
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~Exaomples of bidentate ligomds 1

Nome
|I.l|.l|-||

@ 2,2,2- b pyndine

@ o - phenanthyoline o¥
1,10 - phenan thveline

L

@) Acelylacetonats iom

@ oxolato ion hnwohvv
® 9._3&..&_@?6&_3&&

© D._.mn._,:om.o fem

d ﬂ + | K ®shapes [ Inkto Shape
#* = Represents

Shyucktuvre

. ”~
|
¥ ]

Hmvath Q 9 O &
denor atums

Abbyevioton

bipy o bipyvdyl

o-prun or phen o7
pPhenam

acac~

Ox

méau s DMG™

gy~

-
AR
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®
®
®
®

®

Novmne

Cavbenato (co3?)
Nitrats  (N03)

Sulphoto (S0 hvp

w._mspiio Von

Elalene diamine
oY%

ethome - 1,2 - diamina

dFwn [0 9 QB

] -
AR

mgﬁwwﬁ Abb vevigt sn
,0° . =
Oo=C -
,,.uo,. ¥ These +three _..u.ncjm.m alpo
Graipy AT Qcts as  ‘Wevo demniale
/D... E@prn_u.w
n&m\om .
%
H.NC €= NH = €= NHa ig ™
N = S
N N H
"
+ *
HN = CH - CH,— N, en
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Example of brAdentate :mpamm“._.

Nomme Stvucture Ak byeviati on
O T oamino propane IPZ#I CH; nﬁ;plﬁiul NH,
NHy
»
*®
® prfinsm triomine o « 7 CH;~ CH, - NHa )
NH dien

RY -@.l aYNIcNo .nfaa_. anming -

® 2,2',2"- tevpy¥vidine eor
tevpy ¥idy)
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= m,..nn..:s.w_nm of Tekra dentate

Nome

@ ._u.«,_,mwsu; ene +telbranrine
owR

[N,N-kis ( 2- i jom¢5<.um§§ % WM, — CHY oy ..,._._r

-1,2- nﬁnrhﬁmﬁmu_

@ Triamino fvetbylamine

\1 S 13

St yructure

- *
NH, - ﬁnIPlhiu.lz;lﬂ}
__

g th.

NR- G -cry W= Crp - Ry
cH,
o

\
ANy

-Exomple  of @ﬁﬁ#ﬁhﬁ.&.’r.ﬂ.m&m S

@ Tebraethylene pentamine

NH, — @.I...vu.,.. QI lm.IPuu
¥ e
NH
\\i
N, = () o= N —(E%),
¥

FHmvath Q 9 O &

Abbyeviat em

rien

1 gen

Lelxoen
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Nomme N Stnuctuve 5 Abbveviation
e o 4 Y
® mm‘siman &,m:?.:m ,.wlﬁ —CHN \n:vlth* -3
tracetato 1on N— CHy —CHp= N N adts
L *
o
Exarnpe of Hexa denrate :mgn_uu...
(® Ethylene diawnine
Libasabaks 1 0 i
\ . i
etraceta o “6_C _CH, nrnlnlo
E 3 / \\. » ._-I -4
N— CH ﬁiﬂuﬂ/ ) edta
—g-c— ¥ =Y
x | o
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® 7T- Acd ligands ( A- acceplors)ia

- The ligand which can accept

@

—_—

the wmetal ion into  their Vacent T o =®*

exanple @ t.n..mv.u D,mjo _n@%m -

e~ density from the Filled d-ovhitals of

ovbikals ave called A-a0dad

_ﬂapdmm of TN acceptors. example - co (cavbonyl :ma&:mv

Ambidentote ligand (Iwac-q® foraes) >

These O¥€ seme ﬁ@?ﬂmw which  hove two or wmove denor oksms but
n .ﬂo«g..ﬁm complexes onNly one donox atom is attached ToO thae

™etal ion ot a &Tsmj tTme. sudh _..,mn.ﬁm s ave called ogumbidentate
|vqamnds. 5
d =cC* Tsolyamo fmetjm_

=

@ :8«N=06: Nibre :ag& “nm.l N=0: Nibilke ﬁdo&jm
e -

*

® ,ocn ﬁ&EﬁPﬁuo ligamd Ncd 1 seCyamot® f.@o.\snu

® GCN Thio cyaNato :msﬁm o« NLS Hwomfﬂoﬂ\gn.#o :Mpin_

*




oannmmarshooctt ¢1 G + (B W VIRV VY 48 Rowe Bmoowe S dwn 0 9 @ 1)
) Flexidentate :@P?m

- Sometimes ﬁ.uo._mmniﬁ.m.m :@Eﬂmw do mot wuse all +heiv dovnox atoms to foorm
cooxdinate  bonds With +he central wetal atem oy lon. This chaxacter of
ﬂo..d.w.wd+9+n :mEﬁn. 15 called +hér Sflexidentate chavacter amd +he __,@ijm aye
called Flexidentate ligoma-

e X o/ ple mo.m....

-2 - = -4
’ ﬁOu ) ...Cu. ) OH xZIP I cl I Ou.au. , EDTA lon etc.
( NH3 ¥ i - NHa 1’
ZIQ/ NH3
Co cot i
\

Lghe 7 % 5s=0

_.é.w _é.w I

i NHa ] L NHa 4

[ Co (1H4(500)] " Lcolim) 00"
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© Rsidging _bigands (e fordes):
— Menodentate _:.@S,DL Ie?.._j& ™Weve Hhayy one Ffree e Pedy | tems Hoo &
bonde wWith +wo nmetal akoms amd Hus  acks as _.o,..,imn betw een
the metal atuomg . sSuch o :,mnSJm {e Coalled Uimm._sw :&ﬁi& om 4

ﬁo..ﬁ_u,.nxmm ﬂn-.._mny _u,un.n_mnﬁ_ PG,_,S?_,PE
\o:/
NH)™ , €O , 0-* | S04* ote. wa? Cv (NHglg Cl,

¢

~ Exomple — oOW" ,f- ,cr,
!

amnd @ &nggnﬁd bidenyade ﬁ@nﬁnmmuﬁ
ﬁbg&ﬁoijm o~ devior atums

@ Imuﬁaémgﬁpﬁ
- i wddﬁ,.ﬂnr.inp.w bidenfode _,._:&P\Sn..._ . Mne oo

axe SaMme N o . .
DGR
Exorngle:- N N
% t 3
rrjmw.*ﬁgmm{whn.p bl dentodte _:.mgQL.. +he Hwoo n;fooam.nﬁjo,.ﬁﬂm or donox akoms

= H...J.
axe diffevent

0

i1

Eni NH,— CHy— ﬁlnph ?Jﬂ_jng
N
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< Chelotes Df&ﬂﬂjm ligand and chelation:?

e Hror fodes qar Hieramel ¢ »

- Chelate - fom Greek word “claw” (o)

—  When o ﬁof.wmj*.ﬂ.fw s ynwWhbdentate _qmﬁ,vm simultemeously cooxdivates
to & netal iomn wr,.dc&_; ™ore than one sigma e~ poar  donex SiYe oy
atomn, o iﬁm like srwuctuve fs doxmed . Tt3s called chelate ama  Hee
:mpﬂm is called gﬂ.pmﬁm _nm_n.:;.m‘\?m p¥ocess oF JFowmakion of J«ﬁﬁmu s
colled chelation.

— The tewn chelabion is also called ¢cyclisation (T ).

_ chelat is aleo known as nekal chelakes , chelated complexes- ete.

— Exommple. — Ethylene diomme o Dfm,_.u..:j@ _ﬂmgm ﬁ@.ﬁn:ﬁnlﬂﬂ:&

. X mcn...d yvouladentok or

n_
S s |

ﬂo._u&m.iw.ﬂf \i uP_ﬁm s
G s NH, = CH,

Mok ﬁmnmmwﬂu_/u o
y Fh._ i .
Styucture of _H_;.u n._u.ﬁm«&uo chala sml T.@GB&
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- chelate effeckt ﬁmwdlmw_ﬂxm_ﬂﬂuﬁ

— chelated cemplexes ﬁﬁﬁjgﬂﬂjm. 5 0% G TYoevnbewxd dﬂjm ﬂjﬂ_;rn_.moa mektal atvm)
ose Yoove Stwlde Yham +he men- chelated complexes . Greatex stability of
chelated complexes 18 called chelate effect.

- Stebility  of  complex &« No. of ,«n:d Present TN complex

% Laul(en), uﬁ. LFeledtad)”
— +tweoe Ju:amw - Dive .ﬂ;j&\w
— less sYtable — ove Stoble

~ Chosoctewistics of chelates:»

@ chelate ove 'wmove sboble thom giCempler ) containing menodentale  lTgamds.
This s because when chelation occuxs, @Dfdﬁu o  +he m.m_wwgﬂ increases
omd the process s Yaoxe Lavourable

©) _u..aEﬁm_.m wWith _.nx.,mn Jroups foem  unstoble .q:,._mm Ham  Hhe ﬁmﬁ?@m with smaller
wﬂoium. due o stexic hindevamce Cnviwuuﬁgv
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T

(®d chelated ligonds  Which do not  Centain satuvaled  gypups (single bemd ) foem
e ynemberved uq.,_j% while Dfﬁﬁﬁ:& _,dﬁsmm nm\j.rln...d,:.d. wm satuyaled qoups
Cdouble bsnd) Fowm 8ix  mambeyed ¥ing-

> VUses oF chelates:»

O Trn the mO.ﬂT.ﬁ..Sm of Havd wWaltes.
® In +the sepovatien of Lanthanides amnd Activides,
@ In Yhe deteckien of Sewe ymetal v qualitabive amalysis

® In the esbtimabien of Nit?, 3m+u amd Cut* {ens QFPSTEL,(RJ.
@ o Food presewvatisn.
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- TUPAC Nomenclatuve of coovdinatien compounds:> (2004)
Fga a1 TUPAC FTHE®I 1o

- The ~wes of +his mamwm,ﬁ: ove  given below —

@d:m Nnome of complex species s sStavted with swall ledter wnd Lol neme
of +the mﬁumnﬂmm is wwvHen as one word wWithouk omy  gop-
@ Oydex oF ﬁﬁiﬁm the JTons:»

- The mayne o cabion (+ve Huﬁv.grmidm.n m‘,gim (421 h.%;ﬁmw.._ is ¥ Hen

Fivst amad then the Mmame ofF  omion (—ve (sn), Whetnex
is  wyitken fivst.

Ex arople 3- [ColnHy) ( Jaig Ka LFe(en) ] Crt (v Q) [rray]

m.mginw &Y ﬁﬂ...ﬁ__a._nkw

@ Noming the complex Coa¥ion, cComplex amion amd Neoutrold Spedies

= The mewe 26 W SEpey Cakiom, Complex amion amad meutral SpPedec
ase Wwriten In sudh a way hat Hhe

Name o imﬁja Presemnt im
amd  then +he name of Mmetal

[co Q) T+ [Ni (<o), )°

cosvdinatien sphere shouwld be (yvHen Hrst
atom Showld be wwniten .
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® Noming of Ligamds i
)y hﬂmaﬁ_am :,m_aﬁim ﬁﬁqdﬁn..m_ﬁ amd Hjﬂ\dsﬂnuu&,
_ gulbixes > ~0 o¥ —ido o¥ -jto ovr -—ato
@ lﬁ@gmm whose Mame emds in —o
cN™ -  cyamo (cymdo) 0-* _ o%o Dm.w.. pexoXo
on~ - hydvoxo Chydroxyl) 07 - Superoxo Hoy - Perhydvo
F-  —  fluoro (Fluorido) crm - chlovs(chlovidy)  By- - bysmo (bromide)
T- - Todo (odide) NO,~ — mitvo qusm,_sm i«ﬁoﬁm_s N -atsm)
® _Ligamds whose mome emas n —ido
F- - $luorido C\- - chloxido BY — kyomido
T~ - iodido CNT - wyemnido H- - hydxido
e sulpmdo Q.sw*@.«.*@ NH - omido ZIlml imido

N = mnitvido
hydso gen subphido

p=3 _ofauﬂfﬂd N3 - azido

K
AR
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™

@Iﬁmnjmm whose mMomes end in

S03* - suphito

—ito
ONO™ — mitrike h_oaﬂmﬂ_sm Wfqac‘m\.; Q - akom)
©) qwﬂmnsim Whose Names end 'n —ato

Domp - caxbomato 80,2 — sulphato Noy — Pitrato
mPO.WH = .Wfﬂomr?__ufﬂ*d ﬁnTWﬁDOJ i Qﬁmb_ln_.ﬁno n...—O_m.| _ nf.._OA-D..ThD
SCNT - .I%Oﬁ%gp.wd Necs™ - isothiccyanato ﬁ—ugmﬂj& .wfwarcm‘? N - atwsm)
C,05> - oxalato (ox?) HoN - CH,-€00™ — Galycinate Caly-)
CHe C-C~ C—Cl, = Acetylacetonato (acac)
m w.. CH,CO0™
| IENE thylene dTamine tifacetate
CHy- C = == . * 2 7 ooy E glene lamnine trjaceta
e | —— Jimekylglgoxamake (dmg-) CHp—N /CHyC00™ fon (edko3)
H
\n:umoat
%Inl.ﬂ/fﬁ.rnoou Ethylene diarmine tebra acetato (edta%)
nTT-ﬁhuﬂ
h:P\uiA -

MK
AR
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(i) Neutsal \igamds 2>

— No spedal sSufbix

NH, - amine H,0 - aqua cO — Covbonyl cs - thiocawbonyl
N, - mitrosy) 0,- @“oxqmmsu N, —(@n un,.dmeju CHNH, - §mI.Q_ anmiNe
PH, — phosphine (CgHsdp= Yriphenylphasphine HUN-C5-NH, — Hhiouvea(tu)

@ ¢ CgHgN - predine (py) — 2,2-dipygdyl hm 1% ZIu..PD._thI NW, - ethylened Tomine

Cem)

NHy~(CH,), —NH= (EH),- NH, — diethyleve triomine (dien)

NH,— ﬁiuuu. =P~ @Ipuvl NH— pn_._puul NH,- Lxiethylene tetromine (Xxien)

@% —  Phenan throline

(> Positive ligamds:>  suffix - fum | * ..,
NH,-RH; — bhydvazinium NS - Nitrosonium  NOS - mitvonium  NHa - gnmenum

Cohg NH = py¥idnium (€M), F - tetraphenyl phosphemium  pHL — phosphovium
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(iv) oxgamic free wadicals >

ﬁ:w- 3&?1 QHg ~ mrri hmIWu Pdn_.c_umlbo:mﬁv_ nmI.u. |_.uf_m3‘_
(v) Ambidentate ligomds > )
EN™ — Cyamo NC — isocyamd
mow - nbwo OND™ - pitrto
lm.hz — <yamato ﬂ__na _ isocyamatd
mhz — +hiocyamato Nes  — isothio cyomots

(Vi) O%dex of ﬁ%?m:lﬁ@ﬁmﬂl

— AL types of f.@gmm are mMomed i - Yhe odphobetical order [Lollowed
_o,& e nName oF yneted ﬂg\n,gj.

—  Pgefixes Such as bi v el are Mot 4o be Censdeved Tn odphobelical mdey,
example Let(NHy), 0 (NO3Y] SO,

Letvaamine chlowdo mitroplotivum (V) SWlphate
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(Vi) use of

['] ] I_l @k
numexical prebixes 4o

It shapes ﬁ Ink to Shape m_w Math D. 3 &

@ TI§f the

indicate the mo. of T;mﬁsmmulw
coorvadination spheve |has sSame .T.:..._m a.w: __ﬂ@nt.jnpm +Hoenn Hhe
miekixes AT, bed | detva | pevta | hexa

et aye usred
ex \o

_ﬂﬁrrﬁ.Zvaﬁ“— S04

Letraammine copper (1) sulphate
© T +the __ﬂ@c.ﬁm alveady cent=in

prefixes such as bi s, deb ek Iy
Aheix nNomes , +Hnen bo,.__c&;& peefixes ove Uoed
Sox  two — Mois
for  thyee —  t¥is
o four —  tetrakis
fse  Sive —  pentakis
for  Six

—  lhexaelis
-~ Tn Such Core , Hae mowe of :mns.,m is (omben n
e xormp-ls

bya cleet . ﬁ )
e alﬁnvﬁ._u.ﬁ-mﬁun.l.— WDA.

dichloyoois E.ﬁ??% amiang) Cobadt (Iv) Suphate
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(niii) Zp:s._j& ot Fim&mﬁLﬂmSm £

©

TE  Complex  centwins Hwoo  different G«ﬁmmjﬁ _,.,mncﬁmm, then +he  prefix A s
used befse the nomme o each _odﬂn_a?m :m?ﬂmm-

NH u
ﬁhzf_wu; _mo\ w/nahz_.wf,u AZDuvL_. telroaminecobad t (1W)-uL - cumnido — uL - mitvo
tebra amine cobalk (1n) nityate

Tf Complex  cenk=ins twe similar  badging ligemds, +he s -ai is used

ﬂ 5_1* l
e oH N .Wmvnﬁn..nvo_ﬁp ﬂd.m_..SQ:v -4 SYL..«.OXO .rmannrn_cﬁ _Jn‘o;:ﬁ:_u
(1,0), Fe - \PA%L (804), c® SWiphake

i octaoqua — - dihydyexo 31 -Ivon (i) SwWphade

TF Complex Cemtuins Same ligamds  os fimm.__jm ama  em -,o,_mnwm._:& HHaam
Hne _Gi&m,gm :mﬁjm (s vnomed Lt
LS

N PB memo uv Tmnowu_ tliﬁd&gv\;ﬁpmo}%%%;?%m&
o
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@ Tf the Uimm._Jm _u.mﬁ_q._m Tim.mmm Mmore thar +two Metal attms | Haem M, A, €ic
s used befsre the nome of Gim%am_ Z@Eﬁm-
— Uy & MU,  Indicates vo. o ymatal Y —

exomple LBe ,0 ((cryc00)] I~ 0x%0 - hexa- uu-acekato e bra __B.,M:ﬂc\? m_&
(1¥)  PAbxveviobion  used Fov  complicated ligomnds:-
(en) mw,af_gmnw Tamine (gv) Qlgenate
(dien) diethylene tramine (phen) 1,10 - phenathyoline
(dien) ‘trietbhylene tetramine oY) Py Ayl

(acac) Dnm_nm__ acetonato

@ipy) di Pgndy)
(dmg) d T pnethyl &.J.ox.".qﬁn.wd " i :

d Hipw  Bapyriayl
me?»ap m&fa;mﬁmﬁ&é,_ﬁ.fmﬁﬂa acetatp (0% sxalato



L 1 1 l A
Dr. Arun Kumar's Notebook » 9 ol .,....__. + “ ﬂ ﬂ ﬂ ﬂ .ﬂ f ﬂ -+ @L Gy Shapes ] Inkto Shape (- Irkto m_w Math | 1 9
v

® Z.ES..& of wmwekal Temzs

(® Poskive complex fem (cotion) amd Neutral Cooxdinatisn CoYOp .

_ Nome of wetad Tem is wLwrben as such  followed Sm its  oXidatien
State v Rsmam mumbers n  bracker

€ o ple __,ln..FﬁZ IuVAM_ SO, tetraamwmine Dovvmdh:v mcrfurnf.

©® Zmapm,ﬁm complex (en  Apien) = -

— sullzx — ate
— Nema % meral fen 1s  Wwhen with suffix —ode Jollowed by its
oxidabon State N Romam nuvmbers v - byacket.

-3
example - [FeleN) 7} mepn,xﬁjupdﬁpmm () iem

Name ot metals with —ate sufbix
T = Hhlkamnate ) \/ = vamadate Cx¥x = Chromale , zfugpﬁﬁgnﬂfm ; e = .ﬂn«dﬂorm..mg

Co = Coboltate |, Ni =mickelate | Cu = cupevate , Zn= zincate , Ay = Q«@%% )

Pt = plabinate , Au = auvradte  pd= palladate , Ph= plumhakte, Sn=- Stevmale ctc.



(I | (=) [ ] L] )
onannmarshoebocks0 ¥1 G 5 (B OV VIRV TV 45 mowe Bmosmwe G Fwn Q9 ¢ @3

© 1t the complex cCentwins HY as o Caben , Yhen Sufhx —ic s wred Hor
™etaed atom .
example Ha [P len) ] hexacyamnoplatinic (v) aud

@ zgj,__jm ot (eomebhvcal Tsemers 1= these Tsemevs ove YMowed as S ov
brams  em the basis o position of- \igamds
@ 29.3“% 5@ D*n op Becal lsermes % o —u-ﬁmh....vn 4 o¥x h..T ) \Tud- @.ﬁuag
L o & for \aevo

© Nosming of Coumtes ien or simpl jen:-
— No- o cCcoumter e s notr  sheon v nNomenclature habar
i 1s  cekion o amion

ekople - - K [ReCen) ]
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SExaroples 1— |
(- v (3 — e t® %+ ()= -3
© (o (hHCla 1= % +4(0)+2(1) =+ @ [Fe(en), E =BT
® -2 =+ i i 0= G—3
Lebraamineg dichlopnds ﬁgﬁ_@ ~=4+3 Thﬂpnm%.ﬂn;ﬂﬂp‘ﬁw m.._ _u 1on 2€ = +3
__..HU..-J_ =

E “ 5 4 1T tafo)rex4(-)=0
+1) + -1} =0 Pt _“.;..A..L.u
® ke 4(+)+ 2 + T.wn. ® (pv), 3 CrECiyd g

o +t4+2 —6=16
] bebroprdireplabinum (i) kebrachlondo % = &
= +n. mu;.ﬁnmgﬂ_c Ub.ﬂ.. e

pe bassivmmbhexa Pu&ju.ﬁﬂdﬁnﬁm ()
— i

® [Nilcoly] 2 +4(g)=0 B ﬁezbmwr Amorwﬁhhszm Cls
+h?95$$ub5wnf&_ﬁﬁ @u&ﬂwo g o mhou.*omuwg.*vm.y .unmouf_‘ul_,.._H..U

(8] PE M 258 — & = O u.mﬂ.m..lw.n.@
i

@[ w¢ﬁz:wg+n#~u_‘_w ?,.D.QJ_ ¢+ 4(0) + 2(-1)+% +4(-1)z 0
4% ~C = O ptaami ne nr...ﬁagsﬁ:& - M- hydroxo

tetraami ne di <M v doplalinem b A58 ebonms vw(n)
Civ) = 6 3 e c Wi It
detcachlendopled 2% =6 .Ymﬂ..@fn\@ (@ ¢ cWed e
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> Rules fov  Wribing the foxmula of the Cemplex spedes whose TUPAC momes axe
m,__c.mﬂ )

@ Fovowa of simple cation o cemplen Cation is  written Fivst followed by
ot of +the awion

® Within the cooxdimation opheve, Sym ool of wekal s  (ovikken Hyst  omad Fhen
the m,a.?ﬁo_. ss  fommuwla  of _:,mDBm.w oave  Wweotten

® The .m.q?.oo,m o :@D.S&m ave (wrwitten alphabetically .

® Fos the abbeviaked ligomds, He Fivst \eher of the obbrenotion is used
foc  olphobeticel o¥der.

® The Fowmnulo of wo..aang._n _r,@osﬁmm amad  obbyeviaked _.,&Q:‘._nw e
enclosed T byacker. byacketr Shoutd 1ot  be wWsed S m._.am__n o kem :.@Qsmm-

3 Theve Should be Mo  Space  kw yetnh amd :moém

® The charge of cemplex fen (cation or cwmion) Should be (svitten subside
Hhe byacket as a Jh__@?_n SUPpe¥ SCGAPY -
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@ The M. of Catiems ama anions sShould be colcwlated on +he hasis of
the fact +that the total —+ve chavgz ust be equal v total e chavrge.
gince the complex 1S mdmnTuﬁP:m neutral -

-

@ Chovge en the cemplax fen is  equal +o  swm ot  the Chovge em
roetad en  amad Dvo,,qwn N Haa :,m_ean_h-
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Example
___Seas

- mﬁpé mine chlovidoni EDDUE@ Q:VH%
L

(s

e mnohzx&qﬁmzfﬁ
+3+4(0)+ )+ (-) =

G0

(NH) L (NO) I NOS F

By =2 =

‘ [ Co

-+ MWL It shapes ﬁ Ink to Shape & InktoT == Math D. RM
d1y Tpotassiumlayvmimetrchlovid dplatinate
—— \
_ L
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Complex ion IUPAC name Ooig
(i) [Zn*0,]* Dioxozincate (II) ion N_:omﬂma
(i) [Fe* (CN)J* Hexacyanoferrate (II) ion m.mz.g
(iti) [Fe**(CN),J* Hexacyano ferrate (III) ion wmaﬂuﬂsﬂ/
(iv) [Co* (ONO)J* Hexanitrito cobaltate (I11) ion | Cobaltinitrigg
(v) H [AuCl] Hydrogen tetra chloro Tetrachloro aurg
aurate (III) acid
(vi) H [BF ] Hydrogen tetra fluoro Tetrafluoro WMM:
borate (III) acid
(vit) H,[PtCL ] Hydrogen hexa- Haxachloro
chloroplatinate (IV) platinic acid (IV)
(viii) K, [Hgl ] Potassium tetraiodo Nesseler's
(used for the test mercurate (II) reagent

of NH, and NH; ions)

0

K
AR
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(ix) Na, [Fe*(CN), (NO*)] | Sodium pentacyano Sodium nitro- |
(used for the test of nitrosyl ferrate (II) prusside
S% ions)

(x) K,[Co (NO,),] Potassium hexanitro Pot. cobaltinitrite
(vellow and insoluble, | cobaltate (ITI) (Fischer's salt)
formed in the test of
NO; ion)

||II-IIII.I|11I..lI
(xi) Fey [Fe*(CN)J],(Blue | Ferric ferro cyanide Prussian blue
solution or blue ppt,
formed in the test of
Fe?* ion) I
(xii) K*'Fe® [Fe*(CN),J Pot. ferric ferrocyanide Turnbull's blué

(Blue colour)

‘\\\\\

(xiv) [Ag(NH,), JOH

Diammine silver hydroxide

?:@

T — T —— — -

MK
AR
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> Wewner's theosy of coovdimalien cempounds:»

%m%w & ot fagwa :»

- This  theovy was given by Wewney in 1893 to explain mature of bonding
and  shkuctuxe of coordination compounds.

- Wewner isclated diffevent complex Compounds K the yeackiom of Cobalk
Chlox¥ide amd avmenia - These  CcempPounads awe  called  cobalt ammives.
CoClz~ ©NH3 CoCly" SNH, Colla=4NH, CoCly* & NH, CoQ;-3NH3

yellowd Puwple v Viole¥ (rreenn _ Bluke qreen

<
heometrical o5 Cis-trens
| Semes

- Wewnexr studied the  propevbies of  dhese cempoumds  amd many other
such cCcompoumnds m detail. Based on  Hoese pyoperties , he vddq_owmm

Wevners theory of coovdimation cewmpoumads.
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= ﬂqu._nF_nwmm Dﬂl Emgmim .TTNDJ.V\ biﬂﬂn.ﬂ .ﬂw_ﬂvﬂ.‘lﬁﬂ wm. Iﬂmﬂ lﬁ.ﬁu L 3
(D Metals possess twe 1type ofF Vaolendes
@ Psimary Valenoy @ secondary valency

@ Psimoxy Vadency 1
— This Ts aleo colled p¥incipel , VTenisable o©¥  jemic

—  p¥imaxy  Valencies ore  those  whidh a  wetad

Tosmalien of smple salt-

5 math

{meﬁﬁ/\ .

exihibits

in

g9 e

+he

s pximarty <P..p?,.< cowrespends to  oxidabien sStok ofF wekad Tom.

Example In Ptcly | Pt shows 4 Pomory Valency
in Csel, ,; €& = 3 te Z
n mcwo& : Cu L Pt £ iy

In D@C " Dm " _ i :
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® Secondasy valency i

— This 1s olso called MoN- 10N sable o nov -ienic dorpmj?\.

22 mmp%modv\ volendces oore those which o mMatad COO¥3Y noted i th

z&n:j&m v the Fowmatien oF (b Complex Tem.

- Secondaxy é&mﬁﬁ« is cdse “Yewmed as coorxdin atiemn A i ey (S o)
o e voekadl Temn.

+4
example - In [pr(nRD I Cly | C N ol ¢ is ¢

In _.nﬁﬁmz.‘_uvhumo#g E- of cuiis 4
In ﬁmmhz%uun_. NS C.n/ _of ?mi s 2

@ mﬁma.& weral atsm has unnjmm,:nv\ to mnru_mh,\ bothh ts POMavy  amnd
mmn.uj.w?.v‘ Valendi es . ﬂi?hi

valency s satisfed _om. ;..ﬁmnicﬁ | @NS
wWheveas mmng&ﬂq Vaolenades

ove  Saisfed _um ﬁnmnum?%. ens  &v

neutvad  molecule ﬁmmgmmu. In  cevkzin  cases

c .ﬁmmnmin lem May
Salisty both type ot Valendes,
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@ The Secondary Volencies (le- :&can_mv axe always divected towards the fixed
positien 1 Space amd  Ahis bend leads to defimte qeometyy o tne
coovdimabi en  cem pounds.

Thus | Secondaty Valencies detexrdine - e sieveochemistey of Yhe

Coroplex .
examnyple Sec. Volepdes of Gresmebry
mMetal Ton
4 Tetrahedval or square planar
& O ctahedrral

@ Lonile Bawmjm the shucture of  coowdination cempound Dhﬁq,.igm\
to Wemex's theoxy , the pOnaxy volendes ave Yepresente d .om lbyokevy
Vines (- - —-) omd  Secund avy Valendes ove shown by  solid lives

% )-
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- Explanabien of sStructuve of cobalt (W) amivnes on the basis of Wevner's
theosy 1o

— The ~eacten behween Cola amd NH, m,_émn ﬁoﬁu.mzru, ﬁoh_u,mruoﬁ
m_uﬁ.r—u.- .n_...IuD o0 d DDﬁ-.w.a w.quOo

— on +ne  lbasis of s .IEB.N werners explained H4he shuctuve of these
Cobalt avmines

— Tn Hoese cobhalt ayines -
psimasy yolendes(-—-) o ff Cobalk — 3 - Satisked Gm three <= Tomns
mmhgmﬁ,«,\ dﬁ.—m,ﬁ&ﬁmﬁlq ofF Cobalt 5 @ -» Sakishied .G_u ZI@ s both NH, &C)-

— Since  Coovdimabien mo ((sec: Valency) ofF Co s G, oll Cempounds
hove octedhedyal .namﬂgmj
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n.r__H + % ...L.. m m m(. .q_ m q ﬂ + @L _umum_,_mnmm ﬁ_:rﬁomrmﬂm m_w’____mﬁr D. = & m w
() Colly GNHz»
— Pyimory velency of Co (s 3 and satistied with 3c¢l” amd hence
Tepresented vm bxoken lines (----) NHy
- Reacbien with aqueous sol- of PmZDu. NH3 | 4 NH3
CoCly» 6NHy —> [ Co- mz__._&ﬁ 3G ‘ \\
; A e g :
aRgt +3c” — BAgal Cwhite ppt) b — == pw- valeney
— The prwedipitatien of 3ci- TndTicates Hhat \\ —— Sec-Voleny
~ H 7 NH
3C iens  ave oulside the Coovdinakiem NHs / LI g
" ™ 3
spheve wnad Six NH3 ave Tinside the
cooxdinatien Spheve.

—

—

Twis
to &6 omd

The aktachment o%

steisfied wWith

secondoxy Nalency of (g
G NH,.
NHy  Ts  shown _um solid [ines.

ol

— Thus shuctuve of this molecude is  (oxitHen as ﬁﬁo.mz:wt._h_w oY% _Hﬁomzrwﬁw”_ﬁw
sthructure shows hat

s <fuak
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m q ﬂ qf.. .1 m q q -+ @u D) Shapes ﬁ Ink to Shape

fvan | QD g3
(i) CoCly 5 NHz
— Pyimory wvolency of <o s 3 and satisfHed with 3¢\ amd henc e
vepresented by  kyoken lines (----)
- 5 Cl™
- ReocBien with oaqueous sol- of AgNDg - NH; ___ NH3
= e e *.Wl]l'.ll n,.l
M.m.@._. +2c)i —> Mmmﬁ_ Cwhite ppt) = Co — == pn. Valency
— The pwecdipitatien of 2c¢i- Tndicates Hoak / Sec-Valency
S . _ NHy | NH,
2C7 I1aNs oge outside the Coordinatesn N
3
sphexe Gmd |0~ & 5 NHz axe inside Hhe
coo¥dinatieon Sphere.

— Thus stuctuve of this moleculde s (owviten as[CoCl -58Hs)cl, oY _..no C,_@mh&n_m.

— This shructure shows that secondory Valency of (g
to & omnd steisfied Wit = wa oanna

= The oktachwent of NH Ts  Shown b solid (ipes emd
LC™ & shown

__pu both \snes

(-e-

LEY"

—_—

— i —

o

o~

1 S

‘o1

LI TTCEN

arach ment ol




Dr. Arun Kumar's Notebook = 8 n.nH .,....__. % m m m m(. .‘1 m w ﬂ -} @L D) shapes ﬁ_:rﬁomrmﬂm iz ] m_w’____mﬁr D. = i m s
(1) CoCly & NH, -
—  Pyimory dimjn4 of Co (a8 3 amd sabsted with 3¢l aomd henc e
rTepresented vm bxoken lines (----)
. . g™
- ReacBien with oqueous sol- of b.@ZD.w. NHy __ NH3
+3 s
Dm._. 4+ c); = mmﬁ_ Cwhite PPL) ﬁm. iy o A vﬁ.ﬁnwquw
- - il ~ _ .
— The prwecipitatien of jci- Tndicates Hhot ._/ Sec- Valeney
= ~ z - zxu | z_..—w
1CQ7 iems  oge oulrside the Coordinaksen 1
- =
sphexe omd 207 A& 4NH3 arxe inside +he
cooxdination Spheve.

— Thus sbatctuve of this molecwde s (owiHen as[coCl-anty]cl O;«—.nohz@*n@m_.

— This Shructure shows ithat secondoxy Nalency of (5 okom s TIPS
o 6 omad stalisfied with 4 Zru and 9¢C\” o,

- The oXachmeny o%

Z_La s  Shown wm solid lipes omd arrachh ment ol
2 ClT™ s  shown

_p/m both \snes (e. (—m—

— -
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(V) CoCly 3NH,

— Pyimovy veldency of Co s 3 amd satisffed with 3¢l” and hence

..u.m..ﬂ.ﬂmwﬂj*m‘n* w..nr”_ Tnﬂuofmj jj_mm ml ..u.lv
— ReocBen with aqueous sol- of AgNDz-

CoCl;» 3NH; —>  No dissodabtisn
No pet  with  AgNO3
—  NO precipitatien of ci- Tndicates Hhak

no C\- isNs oge oOutside +he Coovdinattem cl
sphere Omd 3L~ & 3 NHz oaxe inside the
cooxdinatieon Spheve.

-—= P9 a&m:ﬁw
Sec- co._m__.xw

— Thus shuctuve of this molecude is  (owiHen Qwﬁnon_m.uz:&o ov L Co hz_@mﬁ&o
— This shructure shows that secondery Valency of (o ok s  eguak
to 6 omd stalisfed with 2 NH  omd 3c)” on.

- The oktachment oL er s  Shown wm golid lpes eomd aMackhment of

32CI7 s sShown au bot \imes (.e. (—m—
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> Expenmentad ovidence n faver of  Loewnex's theovy 1

— The Vvaxious styuctures of Cobolt avreine |(hawe been  cenfiy maed
Hhe bo____ocu.,.sm Studies.

® de_omnoiﬁ Neas uxements i

¥

— DissoGalien o cobalt ommmine cempoumds nke iens s \veYFed
S& the rea suwyment  of .mmﬂdmmmwﬂj % \T‘ﬂmwmjm _ua.wﬁ.h. Qhwi Hei~

0q - sol-
@ gm_,..nﬁ.qu.\ weasuxements =2

—  Measwwswment of molar cenductamce ofF o Cempound ak— ks d_nﬁwh
diluien gives the sum  oF  electvical choxge en the positive cmd
ﬁmmﬁwu_,sn lens g ven _od eaclh molecde ot Hae Compound

©) Predp) ki on matihed :-

- Wwhen cobalt  ammine  tveaked with  AgNO3 Sol- 1+ gives ppt o AgCl
Tolecudes . Which verfies e Vatuwe of = Tems.

ﬂ_afomrmﬁm s Inkcto T m_wgmn: D. RV ﬂ,u._ & | A
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- Limitabiens of Wexnexy's .me,o.,.}x =
® This

Compoumads while obhexs not.

®

®

This

theowy does not explaan  that , hy some elements S

theowy does wmot expladn  That why the Coa¥vainakien

defsimte n@mm?nfw

Thh s
of

thesyy wmnoble o mvﬁEQuS gnrm\smmn ond oPHl cal
coordi naten  Ccernpoumnds

v v + @L It shapes ﬁ Ink to Shape S nkto m_w Math D. RM_ & m it

C 00¥d i nat o

spheve hos

“ud.dd.u ﬁ.lﬂ,ﬂm
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> Tsomewism in coosxdination cempounds:»

—  The coosainakion ﬁo«dﬁoﬁjmw which have the same Ynoleculay foemul a

buk  theix  ligands attached to +the central metal atom in  diffeven t ways
oxe called (somevys amd  the phenomenon s called

— These (somexs ove diffevent in propevties.

isomexism.

— Types of (somexvsm :» TIsocmenem

C | 1

styucktural 1sormmensm Stexeo isomansm

Conformation 1somen sm 1. Geemelical ov Cis—-trans (somevism
& ~ iy A " - -
Tenisabion (sememsm 0. OﬁfhP— ox d-4 oY vy ijofwﬂ
Hydvate isowmexism 155NeASMN

cootdimabion Isomevsm

Cosxdinetion pesibien (somevism
_meénr VsoMmenrism
voi?mﬁwnﬁﬁn 1$0 ™Theyh sy

\

2

3
4

5. Ejfpmm 1SoMexrsm
6

T

8

9 Nolendy 1somexism

AR
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= Stxuctuxal (somexism 15

"~

— This isomewsm 1s  owises due +to Aifference In the shauctuve of complex.

® Confoxmation isomexvism >

—  Tn +his 1seme¥ism , two isommers hawve

@mq«jmgmm.
exammple LNi (P.Et.Phy),Bv,) has ‘oo
Tetrahedval
& CiMls - &

> (ayeeny coloux

> ﬁnﬁﬂ%?mﬂﬂfh
> 0-5- o Ni js +2

(D ZLemisobien ITsomedsm :-

— In this [somevism, isomerxs hove Swwe
ond simple Ten (cCounter ._o):u ﬁxnfgﬁna

same —Hsemule but diflevent

@maﬁ;.m_niaw

Squaxe planax

W =
> Byown coouyr
-5 &mgﬁﬂ\ﬁmfﬂ
> 0.S. of N s +2

éo.__m.ﬂcuﬂo.;.\ |_uaun.45rrbn. bok __.mpanww
Wit each  otner.

K
AR
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Eu- d) Mln*o hZvam m,L SO, oam a mﬁthlwumﬁmD#uu B

avy et (M) 0] By amd [Pt (NH,), B Clh
— These \sesmevrs have diffevent pYoperties due 4o differventr behavour ™
oqueous Soluls sn

— Tomsabtien \somes con be detected ¢m he deteyrpabien o+ their
conductonece im Solubom.

@ MHydrate | ST SN 1>

— This \isomewmnsm s symlax o e sation (somevism.

- This (semexism omses when H,0 wolecules Dnijm as :mnSamm ave

veplaced by the  coumnder ien -

Example 1- Cor Clge GH,0 exiskts In thyee San*.ﬁn...nn | SEHRYS -

RSTQ PO YN Lcr Fivoumﬁ..u Clar HP Ler (H©) Cla)el s 2ZH0

Vialet blue m&mmﬁ gyeen
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@ CoovdinoYion Tsomensm:->

— This 4dype of isomexvsm is shown d& those complex compounds Lhich
oxe Ccompoesed of Complex Cabien amd  complex aniemn.

- This iscxemsm oxises when sewme o all :@E,:m.m o+ both cosvdina¥ion
Spheve ave (ntex n_..,.o,ﬂmnm withh each othex
- In +these poivs the cenixal Melsd attm n the +oo coo¥dinatiom
spheve Taod be same or diffevent-
examnple =
() [enny) I C Cen)g ] amn d [Cx(Hs) o Cand J [ Cr ﬁZquPﬁhzfu
Q.: hho ﬁZI.@vh\u _”ﬁ...‘hﬁ?__unu amd ﬂnﬁ.«hzgqh_\..._ hﬁ.ohh.?.&nln#

® Linkage Tsomewsm:>

— Linkage isomexiswa s Shown by those coovdinatien cempoumds which
Contain  ambidentaXs |igamds.

— This 1somevism ovises when ambi dentuts ligomd linking to Mmetal atum
toough  two different donoy atem  amd  gives 4o diffevent Compoumds.
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Xample : - 2 +2
el [Cony), NOLT [colmy)ono) ]
— NOJ linked 4o Co with — NO; \inked to (o Wi
N- atum 0 — atitm

© Coocxdinotion Position Isomexvism i

AR

- This isomexism is Shown by +those complexes  wohich centain lorid ging :mnjmm,

- This o0o¥ises (wWhen Hhe Mon dimmm,.j@ _Lm?ﬂnwm Ove nﬁmhn.un.ﬁ..:Y
the cenal wultadl atom

Placed ~Yound

Exam i=
+2 12

oH
\ /ma hz_&,Jn__

s
NOoH /

CoCNH)Cly cl{NH,)_Co
/IDI\ wv.w

PZqu 4 Co
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@r__n_.@nqsm isomevism -

- Theve ove Cevkain ___.me.«&h Which exist a3 Jisomer. when such :@ncﬂnﬁ get

Cossdinoked wirh  wekal ioN, oo Tsomers ave obtdind . Hhese jsgymers ove

Coled __,@ijn_ Tsoexs ownad jsemenvswn (s Called :m@,ﬁm ISeMevISm -
ik ik CH - cH — CH, NHz CH-CH - cH,— NH,
b, o,
Propylene diamine Cen) +imffw_-h$m dicwmine (tn)
f..ﬁoﬁfwﬂunn.,u,u;. M.ﬁ o ﬁ.wjdvﬂvi._ "

® Polymensalien isomensm:-

- This kivm ol iTsomevism s hoc:am in  “those Cevnpounds wWhose .%0.«3&,&
oppeay to  be .,uo..d‘q#-.ﬂ of seme Smp  cempler cempound .

— AN tade have Same Yaluo ot diffewent wutedl otoms  ama ) gond " e,

mxgm. Cot3 %
LCo(nry (N 02), ] ! zww W:#

ﬁﬁohzzbunz?yﬁm Col(n02) Jy 5 \s IS
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7 (eomet¥ical isomerismn in Coo¥dinatiom (ompounds i
Hgel BT B CETT Tamadl k>
— This 1s also called cis-tyans [somexism:
- The complex compounds wWhich have the game _..,@n-ﬁmm in coordinayomn

sphete but diffevent posiiens of ligonds aveund the central otom

uxe called geomelrical [somers amd phenowenon s  called &mﬂﬂmfm col
| sonexs\sm-

- The complex Cermpound s?mjm twoo :aaﬁmm onnﬁv{.:m odjacent positiens
o each othex (s called cis- \somer.

- The complex compound Tpiﬁm tweo :mgmm onnc._u{,_jm o pposite ﬂomﬂiasw
o each othey s called tras -isomer.

- (Geomebical  Tsomews  show  different physical properties due  to i fevent
positions  oF :@oa%.
— (neomebyical Tsomexism TN complex wWith cnN. 2 omd 3:>

- these compounds do viot show  geometrcal Tsomevism . because position of
ligands ovownd the wmetal atwm s albays odjocent *o eme  amothen



1 1 1 1
Dr. Arun Kumar's Motebook = 2 _%.H + .% W m ﬂ “ q m m - @L %) shapes ﬁ Ink to Shape R m_w S D. RM_ _.....u__ m T

> (nesmetvical 1ssmexism i telrahedyal complex ((c-N.—-4):9

- AN _:@Evmh N tervahedyxal mpa,_s%oo. oxe adjacent to ove amo bther omd
ol Ythe fouxr bend amgles ave the same (109328) . So +ese Cemplexes do
mot  chol  geometvical  {somevism.-

> (neomebvcal (somewxism In  gquax planar complex ((c.N--4)1>

— A squase Ppanay cemplex Tpium sins laxy __._;mn\j.w at odjacent positiems mwo.
335 is called cis - isomerx -

- Squave plomaes  complexes having oo sivmilay _.ﬂmnb;mm ot 1-2,2-3,3-4 und
\-4 posikions ave Colled C1s —isgmer.-

— A Squove planay Ccomplex Sei:m oo swmilax :mns:mm at ogom._wn ﬂ&i._;qjm
(180> opavt) [¢ colled t¥ams -|sowmer-

—  Squage plamaox covnp lexes f.ﬁ_&sm Ltwo Simlox I&obamm at 1-3 omad 2-4
posiiens 0ve Called tyoms —1seovmer.

— Cis- 4yoms isomer<s  ove also  pamed by 5:2555}5& Sepstem.
MEM.T _“ﬂmﬁ_pw,..uﬂ_-.w CiS oY ?u-L_.nZoimuvﬁg.,&w,_om...n_u_ua..__nm_,c.wjo_uwa.j

trons or L,3a— 4 ¢ ‘ < i
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(1) squove planar complexes of [ma,], LMazb] ama [(Maby) typeis
= ++.um..wmw ﬁﬂj._u,_mwnmn a6 jﬁ..ﬁl m._DDP.U &m%mgﬁﬁh fseaynersm . because Q._._ uﬂ_fm ﬁOw.w.‘._._D,_N
spatial oreramngerent of Fouw r,mnsgmm avound Yhe yutad atom s sawe.

@ Squere planay complexes of [Ma,b,] type:s
Exarmple [Pt (NHp,C1®

® ¢ ity & ® ¢y NH3 ()
| 4
%Q sz
@) NHz &) (3) NH, € O
chs - | sesmenr trams- 1somer

other examnples— [pt (PY)2CV21° (Pa(nHg), (N03), 10 eXc.

@ Sguove gslamar  Complexes of [Mabed] type o
Exasmpl e [pt (WHy), CPY)CIBY]®

—  Hovee \soMers Cam e  obtzuved f,m mm,mnfsu e rpumgn._ amd __u__n.\unmsumi
HPae wotnoing  three  Ygamds , ove by ot Ayems to  seleded (igome:




L L B VYV gYVY = o1
Dr. Arun Kumar's Notebook = 4 I i+ T | & Y Y d_ Y Yy @L PO Shapes ] InktoShape  (f Inkto’ M_H?___m:, il
~

WH,

c\

c\ B~ B c\ Py

othes  examples:— [ pL (NO2)CPy)(NHy) Cnnol) )™ ama LPt (e ra)Cw Hy)c By ]

@ Squose ﬂ__a.j:nd Dﬂsﬂ_sxmm oy ﬁgnvfnu tyheL
Exavnple _.u.vmﬁ._ﬁmdqu_lw

- ._lu..

Ny &
By c\ By c\
T ch | €I 1

tramsg — 1 somey

Cis- \somevr

other examnplesi- [ Pr(pv)s (NH3)Ci])”
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@ Squoate  pPlanax complexes of [M(ABL] type.
AB - wepresents umsymmebdcal bidentate .:mmnrﬁn._ ,in Which A amd B show
different  donox atoms.

Exanmnple i— _U_;m@_ﬁml._. @Z - NH_ - CH,CO0™ hma.jo% akoms ave W 20)

N N N o)
(5 D
o o 0 ~

cle. (samer tromns-\somex

5> Greomebvical Tsomewism  In  octahedval Dcomplexes (C-N.-6)%7

— Octuhedval geovrelly conkwons twelve edses \“.,_d.,.

— cis-isomer > when fwo \igamas present oN amy o the & F/..,,rp
twelve edges (posilons 1-2, 1-3, 3-¢ ,6-4) \“.»./E\._\M

—  Tvoms —jsswe¥ » when two ._.m@ntﬁmv pyesent em mu.udcﬂ\—)h line .—JTIJ..F N
Which passes thvongh the centve (meted adum cemhe) S A

posi Eens tﬁth , 2-4 omad 3-5)
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() octohedsval complexes

- do not  show

NH3

cl

L G B Y VIEY VY 45 tome Bmomm

of [Macl amad [magb] tybe >
geomebyical 1 samew sto

(® octehedval comyplexes
— Example [ Co (NHy)S2]"

of

ci

Cot3

NHz

NH3

Cig- |semey

ﬁv.»n.fn.,- muaﬁ..hjﬂ..bh s

® octohedwsa] Complexes
~  “these complexes have two type o ﬂnﬁgﬂ{@b | SOTMRNA.

ot

— 0Octuhedyal mnugﬂ! has

[Magbk,] type:>

1

C| a®

[ Co (NH3) ,(N0y), JYete

[Maaby] type:-

3 faces ama ¢ ﬁadfiﬁcnd.rna&

2z math

Q 9

D..



1 1 = l 1 1
Dr. Arun Kumar's Notebook = 7 _%,H v ¥ + “ d ﬂ v q m
) ) R

(iy Facial o¥ fac isomes (cis —isemer)?:s

— +thvee sgwme ...._,@Q.:Jmm (o) ave occupy
thyee Co¥ness ot eme #%Q?&c.rﬂi
face @md othex thvee samme |fgomds
(b) ocespy of Ea&ésm 3 Coxners

_ This s also colMed cis-iscmer
becosuse three a :mﬁamm ase Os 1o
each othew mmﬂ.:oiv. b olso ave AS
to Nb,n.j otnaere

b C\s Qa& 1 somey

¥ |_| @u __.m_u Shapes ﬁ Ink to Shape 47 | ] m_w Math D. r & m w M

V) Mexidionel O mex-lsomMex ( yons -1samey):-

- 4hvee saome _:,mcz.,mu (&) ave ‘n oV

plame amd other thiee _:m%mmmsuﬁ..n
in pevpendicular  pPlave

- o ama b gwups \ie ﬁp@.:m Hoe

MMexidiom ot e m,.w(:],..n . heynce called

mexidienadl oF s 3 seme

b

L
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— Exam ple :- _.nnn. hZ:bwDuu

cl NH,
NH3 [N cl cl L cl
Co Co
_
NHa, i ZIw _ C|
NH3 NH,y

ci5 (fac) \somex yams (ex)isomey
@ Octohedral complexes of [Ma bc ] type 2
== mﬁgﬂanui hnth Iwu 4 ﬁ..Iu..D.J ﬁa\w.‘..r

— .T.u.. ~

NHy t2
|

NHy NHy NH “ I
Co*? vn_o}.w
. 1_ OH,
Yy

O, ovs -isemeY

A brom -\ SomeY
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B) Octohedwol complexes of [Mayb,Ca] typei»
— Exammple:- | Pt (NHy, (PV), Tl 3t \has Tive |somens

Py — C\ — 42 Py s T
cl Py Py NH, c\ NH
o 8% AN

NH
Cl NH3 ) ZIM. ? y - .wL
NHg cl ¥
n._: cr s P+_._ ) troms N i P..:.J
c) — £
Py el |
by
- o5
S &
Pt by &
by Ny 3 NWy -
cl (3

Uv)
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@ octabhedvol complex of [Mabcdet] Yype:os

— This type oF complex has 15 jsomers huk  only  three have been Tsolated:
@ Ockahedval Complex of [M(AR),) type

— does nst  shew mﬁ%m;ﬁﬂp lsomenrsm.

® Octohedval Complex of [Mm(Ap),aq) type

— Example :— WDD (en)y ﬁ._u.“_+

L ) - *
. _
en i "
N A
N | c uv N N
=N
e
z -~
T — Proms - sovner

@) Octmhe dval complex of [m (AA), 0] vype
- Exompls  [Colem),(NH) O™
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(© octohedval complexes
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of _“73_ (AA) ah, ] type:s

NHy, y

) _ N
>
0+w en
.D “ ) -

'y

Cis —\SoMeY

i i

trams - saneY
M (pp)y]  Tyve.

g\Y

ﬁ Ink to Shape 3 Ik to T m_w Math D.
<y
( _ .
Ny i &
n..“ +3
_ 3
rz 3 — N
g |
yams Asoman
mj‘ a
N o
w3 3\
O N
&y N

Hans -l semeY

K
AR



| |
Dr. Arun Kumar's Notebook = 1 HﬁH m,..__. %ﬂ m m ﬂ ﬂ_( .«_ m m -+ @L %y shapes ﬁ Ink to Shape LolnktoText  =fF Math D E..\” ,....u.__ m

< Opltical isomexism in ceosdinetion CoOmpPoOuUNnds 1>
FgeT AR N weIRie THanddl : >

- This isomevism (s olso colled di isomerism o¥  Mivror "WMage  {comerism,

4

- op¥ical activity omd optical active complex:»
SRS |TRTAT QT SeiREs e A 1o
The compounds wWhich ~Yotate +he plane polovsed :m.a_.. oave Coalled
optical octive compounds  anmd  Has pyopexty is Saidd tolbe optical
activty
- Ditlevent Loems of Oﬂihi_m ackive cerplex i

@ 4 o¥ (&) issmer:»> The isswer which ~vovrates the plame polawsed \Wgbt
towords wight (clock@ise divection) s cCalled  dextyo Yotatory or 4 er (4)
| sSgnes-

® L or (- issmeria The 1somer whidh v plales the au__oQ...n @o_oimmm :m.:_.ﬂ.

~

towoerds lebt ((amticlockWise divecHeon) s called \eavo Yototory ov A o

C-) \somer.
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® opYically inactive compounds-:-
— The isomerx Whiech s Mot oghble Yo Totate the plone @o,_o..,..mmm.nw ﬁ@f._«l T

Colled ﬂ&nn:m Wnactive  Compounds.
mx%mﬂm - Racemnic Towxtuwe , Yneso Mddﬁ., eYc.
- Pvopesties of d omd L isomers:is

— 4 and L hove same ﬁsmm,ﬁn_ am d

chevnical pvopesties buk ey ditter

in  dheiv actisn  oN  plane polavised Iight

- 4 amd A ove  YNYYeY w.\jp,mn o}V each other.

- These optical isomers also called NWOY -image isomers 07 op¥ical

amtippds 6%  enantiomovphs o  enontieers.
foxr oo ynolecule to shww ephical 1somensm.

> Condibhiens
Qmﬁggmmﬁ.n. (.e. contiins Jjffevemt Froups ot Hae okomg .

— Toolecule yust e
— olecula does ok Cemtoans md?ﬁnia elenemt ﬁ_u__E?n ot- md?éni y

centre oF ,md.sz:nj omd  oxis of md.?ﬁﬁfw,

— Moy Wnade  Should ok be Superimposed SN each oflwy




)

®

i Tetvahedval Complexes (C:N. -4)
ofF [Magd, [Mayka] cmna LMayb] type:—
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OPtical jsoMmexism
Tetxahedwal hnﬂ.ﬁﬂu,mﬁmw
These complaxes do Yot
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Tebxahn ed¥al
Exam

comp lexes

TRYVYY -

LR

Showo

oyound

opPET cal
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of [Mabed] type:-

centrodl

M_WL_ %y shapes
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— Tehrahedyod Cowplexes of Be(n) , B(1) omd 2Zn(h) LW udé.‘sngn% bi dentade
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> opbcal (somexviem Im Squave 1._9,:51 Cenplexes (c-N-4): -

— Squase  plano¥ coemplexes  contmins  plane o f sgwmebty  camd  axis ot syrmmatyy.
So +they do not  &how  optical semeiwm.

> ophical Tsomexism n  Octahedwal complexes (C-N.-6):-

(D Octahedvol complexes of [MaJ wmd [Masb] type: -

- do ot  shew optical Tsormevism

(@ Octohedval complexes of LMayb,) amd _;lSchw\.w type: -

- due *to  presence of SEOMetyy | these complexes do Mot  show optical
somen sYm.

® oOctohedval complexes of [Ma,hc] type:

— do ot show optical (somedsm.

@ Octahedvol compleres of [TMa,bycy) Eype.

— Exompe [Pt hzgv~ﬁﬂ<vwﬂ..~a+w on
s complex  len has Hive geomatycal 1semes. els -isemevs shows
ottical TsomeRsnm  While  drams  does hot show ophHcal Tsomevism due to
Pse sence  oF WG.«SAS....J.
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@ 0ctahe dvol n.%.u?nx

— Thie cemplex has

issMmexismn amad

— mx%ﬁ&

l 1 1]
ﬂ d_ q m ﬂ -+ M_mu _“mu Shapes ﬁ Ink to Shape
v

ot (Mobcdef] type -
|9 @m%ﬁgmnﬁ \somers . all 15  [somexs

o [pt (R By 11 (NO)(py)°

ofF  eve i(somer
= B -t |
Py ND, m
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- Example [col(en), hz_l«u.n..”_.ru.
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| | |
I st Cot3
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! _ _
[ NHy v N _ N
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