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KCNFe ( CN ), Fe ( CN ); (Prussian blue)

( Metal amines )
(CN)
(cr) (NO%)

( COC13. 4NH3 )
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( Chain theory )

( Chain structure )
( CoClL,.6NH; )

( CoCl;.5NH; ) (Ag))
NH; — Cl
Co <— NH; — NH;— NH;— NH;— Cl
NH; — Cl
1)
Cl
Co <— NH;— NH;— NH;— NH;— ClI
NH; —Cl
(2)
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( COC13. 4NH3 ) (3)

Cl
Co < NH3— NH3 — NH3 — NH3 — Cl
Cl
&)
( CoCl;. 3NH; )
Q)
. (CoCl,. 4NH3)
Cl
Co— NH3— NH3 — NH3 — (1
Cl
C))
COC13.
(IrCl;. 3NH;) 3NH,

( Alfred Werner )

. Primary valencies -
. Secondary valencies -

-413 -



( CoCl; .6NH;)

H;N
cl--------
H;N
Cl
H;N !
X NH;
\ |
1
Cl--------: Co
/ \\
\
H;N \
'\ NH;
NH;
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( Ligand )
( Coordination sphere )
(1)

. CoCl; .5NH; 6
( CoCl; .5NH; )

( COC13 .4NH3 )

/ NH;

-

( COC13 .3NH3 )

( COC13 .3NH3 )

Cl
H;N |
| NH;
|
1
, /CO.
/,, \\\
Cl
NH3 Cl



( Stereochemistry )

. ( Octahedral structure )

( Direct Valence )

( Isomeric Compouds )

Isomers
1
1 1 2 p 5
o X ()
4 "3 4 5 5 3
6 6 4

7 i { T RPN { PP
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( IUPAC )

> (Order of listing ions )

Sodium chloride NacCl
[ Cr (NH; )6 ] (Nos3)s

Hexaammine Chromium (III) nitrae

(IIT)
Potassium hexa Chloro | K; [ Pt,Clg |
Platinate (IV) (IV)

. ( Non ionic Comolexes )

[ Co (NH;3 )3 (NO; )3 |

Trinitro triammine Cobalt (11

-417 -



(110)

[ Cu (CH; COCHCOCHj; ), |
Bis ( acetyl acetonate ) cupper (1I)

) ( )
CH;COCH,COCH;

Acetyl acetone

()

NH,CH,CH,NH, (C¢Hs);P NH,NH";
Ethylene diamine  Triphenyl phosphine Hydra zinium

H,O0 NH;
Aquo Ammine
-4
-3 -2 -1

Dichlorotetra ammino Cobalt (I1I)
[Co(NH;),ClL ] Cl
-418 -



Ammonium tetrathio cyanato diammine

Chromate ( I1T) (1IIT)
NH4 [ Cr (NH3 ), (NCS )4 |

. (Numerical perflxes) -5
( tetra) (tri) (di)
... (tetrakis) (tris) (bis)
(III) Potassium trioxalato aluminate ( III)
K; [A1 (C204)s |
Dichloro bis ethylene diammine )
Cobalt ( III ) sulf (IIT) (
[CO( en )2 Clz ] SO4
: ( Termination of Names ) -6
(ate) ()
(ic)
Calcium hexa cyano (II) Ca, [Fe(CN)g]
ferrate (II)
Bis ( dimethyl glyoximato [Ni[(DMG),]
nickel) (IT) n
: ( Oxidation States ) -7
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(-)

.(0)
Sodium tetra carbonyl Na|[Co (CO,4)]
Cobaltate (-1) (1-)
Potassium tetra cyaon K4[Ni(CN )4 ]
Nickelate (0) ( )
. ( Miscellanous Terminology ) -8

(en)

( Chelate ligands )
[Cll ( en )2 ] SO,

: (Types of Ligands) Ol ¢ 1]

( Monodentate ligands)

. ( Coordinate-Covalent )
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. ( Chelating Ligand )

( Tri ethylene diamine )

CH, - CH,
Hzix}\ /i\}Hz :N - CH,—CH, - N :
CH, - CH, "N CH,- CH{

( PtCl,. 2NH; )

(P, N =M)
(SO = M)
(OH)
HN Ci Ci R
>Pr< >Pr< M< [:M-R]
cl cl NH, R
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(NH)

-~ H N 2+
lN\ 1|1 s
(NH;)4 T2< N/Ta(NHz)4 (NH3)sCr-O- Cr(NH;)s
|
H
- /

(Mn (CO;)s) (CI):

- ( Mn; (Co; )10 ) (Mn (Co,)s )
CcO
oc_ 59 co OC\?O/CO OC\J{“/CO

\Mn/ /Mn"‘.b ()C/I \CO C'
oc” | >co oc” | Ta co NI O

coO Cco /I\Idn\
C Co

oC” o

(an (CO )10)

. [Fez(CO)Q]
O

I
¢
ocC
< /9N co
OC = Fe¢ ==C=— F¢ =0

OC/ \C/ \C()

Il
O
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. Werner complexes -1
(Metal Corbonyls) -2

Fe (C¢Hs ), , K[ Pt (C,Hy) Cl; ], Hg (C,Hg ),

.( Crystallization )
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Cu SO4 [ Cu ( NH3 )4 ] SO4

[ Cu (NH; )4 |2 + 4H,0— [ Cu (H,0 )4 |** + 4NH;
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K; [RhClg] K3 [ Rh ( C,04); ]
K, C, O4

H,0
K; [ RhCls ] +3K,C,0, 5 K;[Rh (C,0,); ]+ 6KCl

100C°
2h

[ Co (en); | Cls

[Co(NH;3)sCl]Cly+3en ——[ Co (en); ]| Cl; + SNH;

[ Ni ( Phen ); ( H;0;); | Br;
11

K, [PtCly] + en ——[ Pt (en) Cl, | +2KCl

[Pt(en)C12]+ 2NH3—> [Pt(en)(NH3)2]C12
(1) ( )

- 425 -



Al Ol (B kil

Al (II1), Fe (IIT), Cr (1II )

(1)

[Cr( H,0 )¢ ]3+ +3en—22 [Cr (H,0); (OH); |{ + 3enH

[Cr(en); 1>

CrCl; +3en —2 [ Cr(en);] Ch

[ Fe (bipy ); | Cl,

H,0

[Fe (H,0)s]*" +3piby —— [ Fe (bipy); | + 6H,0

C,HsOH
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(1) [ Ni (NH; ) | Cl
NiClz + 6NH3 E— [ Ni ( NH3 )6 ] Clz

[Pt(eﬂ)2]Clz
[Pt (en); | Cly
. PtCl, PtCl,

Co (C10y); + 6(CH3); SO —— [CO{( CH3); SO} | (C104),

¢ et el (6! i SISELY

CUSO4.
5H,0

[ Cu ( Hzo )4 ] SO4. HzO % CUSO4 + 5H20 |
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[ Rh (NH;)s H,0)T; —2< 5[ Rh (NH;)s1] L+ H,0 T

: (Oxidation Reduction Reactions ) Ji i %19 3uS¥ 1 & Lad

(1)
(Ir)
(1)
(1)
Co (III)
(1) (1)

4|Co(H,0)4Cl; + 4NH4C1 + 20NH; +O; —— 4[C0(NH3)6]CI3 +26H,0
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[ Co ( HzO )6 ] Clz + 6NH3 — [ Co ( NH3 )6 ] Clz + 6H20
4 Co (NH; )g | Cl, + 4NH,CI + O — >
4 [ Co ( NH; )6 ] Cl3 + 4NH3 +2H,0

K, [Ni(CN),]+2K —2% 5 K,[Ni(CN),]

¢ ( Catalysis ) jmacd!

( Catalysis )

[ Co (NH; )s | Cls
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[CO(NH3 )5 Cl] Clz

NH; - H,0 - O,

[ Co (H,0 )] Cl,
NH; C1

trans — [ Pt (NH; )4 Cl, | + 2Br~ — [Pt
2CI" + trans — [ Pt (NH; ), Br; |2

:( Synthesis of cis-trans isomers ) gl y — s &1 po gt ¥ | Gk

(1)

(Iv)

:l E 3
' Pt r' +Cl—> ! '
HCI t
:/ \ 'I. I ' \ |I
......... NHa H,N-----i- --="NH;
Cl
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( Ferrocen )

AlCl,
Fe  +CHCOCT ——
CS,

O QO
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