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™ Formula of Hydroxide Precipitate Colour Excess NaOH  Excess Ammonia
Mn Mn(OH), cream

Fe Fe(OH),

Fe(OH),
Co Co(OH),
Ni Ni(OH), [Ni(NH,),I**(aq)
Cu Cu(OH), Cu(NH,),I*'(aq)
Zn Zn(OH), white [Zn(OH),J* (ag)  [Zn(NH,),I*"(aq)
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[COCI(NO,L)(NH),]* [Cr(SO,)(NH,)1.S0,
oxalato
Na[Fe(CN),(C,0,),]
cyano
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1. @15UsznaundedauiaandalaaauuinnauvaNaas
1aaauall
Na,[Cr(NO,),]  sodium hexanitrochromate (l1I)

[Ag(NH,),]CI diamminesilver (1) chloride

2. nsisandalaaauildsdan TREanTdaa L nuUANaWLan
AINAIL TR AR ULDIEIFWLNTUTTY
[~1 a d
[Ag(NH,),]ICI NH, tilu aunun
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1) lagauaunasniamasg -ide tdasuiily -o

laaauau Famld Faiafludunus
cl- chloride chloro
Br- bromide bromo
I~ iodide lodo
D= oxide 0XO0
OH™ hydroxide hydroxo
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EE = carbonate carbonato

$,0,% thiosulfate thiosulfato

SCN™ thiocyanate -thiocyanato (\AAWUEEH S)
thiocyanate -isothiocyanato (\AAWWEET N)

NO,~ nitrite -nitrito (\AAWUEEH O)
nitrite nitro (WAANUSET N)

o= oxalate oxalato

EDTA Ethylenediaminetetraacetate  Ethylenediaminetetraacetato
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a -4 = P [ a o
[ALLNUR ﬁ@LuaLﬂummum

H,NCH,CH,NH, (en) ethylenediamine

CH,=CH, ethylene

(CH),P triphenylphosphine
C H; phenyl

C.,H.N pyridine

PF, trifluorophosphine
0, dioxygen
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H,O aqua
NH3 ammine
CO carbonyl
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3. D1915U5ENAULTIERUN AN UATRALALINUNINNITNY
TRUBNANUIUNTGINU LR TR LA UAALANEINGN

AUIUARNUATIENTY 3an polydentate
2 di bis
3 tri tris
4 tetra tetrakis
5 penta -
6 hexa -
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lifsza  FanFelavzanudarassiaiu uasldian

aandinduliluradunaandalanzsasaaleduy
[Ag(NH,),ICI --> ‘liiiFain Ag® 91 silver (1)

2) laaawdetausilssqay
Fandalavzmudavasis lnalasuasinedu
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_ate wagldwmraandinduliluruausaaindalans
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Al aluminium aluminate

Cr chromium chromate

Mn manganese manganate

Ni nickel nickelate

Co cobalt cobaltate

Zn zinc zincate

Mo molybdenum molybdate

w tungsten tungstate
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Fe iron ferrum ferrate

Cu copper cuprum cuprate

Pb lead plumbum plumbate

Ag silver argentum argentate

Au gold aurum aurate

Sn tin stannum stannate

s/-; .

5. lunsfinanssenauiBedauuuafunuAAIETLn 11

FENTRAUNUATEIATNAIDN BT EIDINGE (2 =D 2)

ANTEUU IUPAC

- 3 space 5£%914 cation WaE anion WiNNY (Wanuulinaal

L = [ (> v @ &
space) AL UL UDNHTAAANTINNA
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ALNUANATLTUA
K;[Fe(CN)g] potassium hexacyanoferrate(lll)
| J\ J
Y Y
cation l ﬁg‘;’:&s Metal in +3joxidation
}
anion

[Cr(H,0),Cl,]CI tetraaquadichlorochromium(lll) chloride

l_Y_) T

4H0 2cCl Metal in +3 .
ligands  ligands oxidation | anion
%
cation
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- [Co(H,0),J*" = Hexaaquacobalt (1) ion

- [CoCI ]* = Hexachlorocobaltate (Ill) ion

: [Co(NH3)4CI2]+ = Tetraamminedichlorocobalt (IIl) ion

- [Co(en),]Cl, = Tris(ethylenediamine)cobalt (Ill) chloride
- [Ni(CN),J** = Tetracyanonickelate (Il) ion

- [Ag(NH,),]" = Diamminesilver (1) ion

- [Ag(CN),]' = Dicyanoargentate (l) ion

- [Cr(NH,),CI ] = Triamminetrichlorochromium (I11)

- Na,[Cr(NO,) ] = Sodium hexanitrochromate (l11)
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- [Ag(NH,),ICI = Diamminesilver (1) chloride

- [Cu(NH,),] = Tetraamminecopper (Il)

- [Co(NH,),]CI, = Hexaamminecobalt (lll) chloride

- [Co(NH,).CIICI, = Pentaamminechlorocobalt (lll) chloride
- [Co(NH,),CL]CI = Tetraamminedichlorocobalt (lll) chloride
- [Co(NH3)4CI2]+ = Tetraamminedichlorocobalt (Ill) ion

- [Pt(NH,),Br]CI = Triamminebromoplatinum (II) chloride

- [P{(NH,)BrCI(CH,NH,)] =

Amminebromochloromethylamineplatinum (I1)

33
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- K,[Fe(CN),] = Potassium hexacyanoferrate (lll)

- K,[CoF ] = Potassium hexafluorocobaltate (I11)

- K,[Co(NH,),Cl,] = Potassium diamminetetrachlorocobaltate (I1)

- [Co(en),Cl,JF = Dichloro bis(ethylenediamine)cobalt (IIl) fluoride
- [Fe(bipy),ICI, = Tris(bipyridine) iron (lI) chloride

- [Fe(en),(NO,),],SO,= Bis(ethylenediamine)dinitroiron (lll) sulfate
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NaS[Cr(NOZ)e] ...........................................................................................
Fez[Fe(CN)G] ...........................................................................................
[NINH)JBE, | [ oo | s | s
35

4 a v [
e VL’ﬂT‘ﬁLN’ﬂ‘é“ll’a\‘lﬂ’]‘é‘ﬂﬁ‘gﬂ'ﬂuL‘Iiﬂ‘ﬁ'ﬂu

asdsznausnsrlanigaslaanaiuliauny uAgns
TAseas19m9nY

Structural isomerism: §ASINIANAUNAUNY WALATIAG

LANANNNY 1158 HNISLNANWELNLANANNNY

Stereoisomerism: §ATIALANALUNAUNU LATNIATIAG
WRAUNY WANNITAATLIAITDIATLUUNAUNUA WANFNT
N 11U AN19ARLTeENAIRINgLNTILsTIANR
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Isomers
(same formula but different properties)

Structural Stereoisomers
isomers (same bonds, different
(different bonds) spatial arrangements)
* coordination isomer * Geometric isomer
* jonization isomer * Optical isomer

* hydrate isomer
* linkage isomer

37
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" Structural isomerism

1. Tnaasmudulaldinas (coordination isomer)

=> g1sdsznauninanlaaaunaztauloaauldedau
MFadlaaaus Nisasantdaguswranula

L [Co(NH,) ]J[Cr(CN).] uag [Co(CN)J[Cr(NH,) ]

[Cr(NH,).][Cr(SCN),] uag
[Cr(NH,),(SCN),JICr(NH,),(SCN),]
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" Structural isomerism

2. lasaluddulaldinas (ionization isomer)

( ca a v G 1 Qs a
dulalawasninanisuanaantulasausieiuisaain
nsaauIasdunusanulaaauaguan complex ion

L [Cr(NH,),BrSO, uag [Cr(NH,).SO,]Br
[Pt(NH,),BrINO, uaz [Pt(NH,),NO,Br
°lumsmmﬂlmmﬂu1'a'aau
[Cr(NH,).BrISO, —> [Cr(NH,),Br]*" + SO,*~

[Cr(NH,),SO,IBr —> [Cr(NH,),SO,]" + Br~

BaCl, lasaulaiinnznau ?
39
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" Structural isomerism

3. lawnsmlaldinas (hydrate isomer)
[~ ¢ al a (% 3’
iulaldwasiiinannnisunnmaaasiii 419
VI TAUNAANI9NY LEU
[Cr(H,0)ICI,, violet
[CrCI(H20)5]CI2 H,O, blue-green
[CrCI2(H20)4]CI 2H,0, dark green
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" Structural isomerism

4. laldinaswusy (linkage isomer)

@ o a aaa

=> HulaldnasNniinanaislsenaindedaunia
LNUATIRINITANANUSE AR N LD AaNaaslansla
PRI

41

lalginaswuse (linkage isomer)
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[Co(NH,)(NO,)I** uaz [Co(NH,).(ONO)**
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O\ " v-) Q .
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N | L

KN )
I NH; :‘hf/)/"d
IO T NH,

o—
Nitro ligand '
g BN )
HyN \)8 9
= (a) [Co(NO,)(NHy)]**

e

N Yellow compound with Co-NO, bond
o N, 9?0
.O. O. \ N—o 24 P O )

oe ee O/ e } 7"’
o e ! )
i | Sa>e 40
" ) w’, . -
Nitrito ligand "™ | N $ 9
H;N @ > e

(b) [Co(ONO)(NH)<|**
Red compound with Co-ONO bond 42

21



e Stereoisomers

1. laldinasidusunania (Geometrical isomerism):
[ ¢ 4 = [y P ay
wlulaldnasniasnlsenauiniiaununainig
ARLFLIAIUDIALNUIALNVARAINNY AD cis-isomer
(AunuaNuNaunuagRnNY WSaAULRLINY) LAz

trans-isomer (AUWNUANURAUNUBEATINULIN)

b
_ h :
cl NH, @ cl
90 Pt /l"l
Cl NH,4 H3N
(a) cis
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~__—Geometric Isomers of [Co(NH,),CLICI

-t
NH, ~
@ ‘ \ (l.l
Cl<_|--NH, Sameas Cl._|_.NH,
Co - "Co
"o o ot | “NH, H,N"——“NH,
9 N Q '
NH, . NH, ' <
FP~ af\_,
o e G
(a) cis isomer (b) cis isomer

cis-[Co(NH53),Cl,1* (purple)

c NH;

PN A, Sameas HN|—a T‘
||.,N’Liﬂ"w|«_ = Q= i" “NH,
N O NH, L
ﬁ ‘J
(c) trans isomer (d) trans isomer

trans-[Co(NH;),Cl,]* (green)
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. Stereoisomers

2. laldinasidauas (optical isomerism):
| cal @ 8 o o .
wlulalgnasniluniwlunszandanuwaznu (mirror
image) lslgNnsnsinadaununudinla
(superimposable) WASUYUTEUILUDIUASINA ST LA

"""“’r - | Miror _p
S | ?
757/ fl i 1‘ e Q@ 2
i o 10 ‘0\ g--‘? 0‘
[ AW
[x 2 2 Q@
| / 2 ]
| 0?0 bt
| 0 (b}
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chiral structures LLazL?ﬂﬂ'i’]@: Enantiomers

lafissunuannng (plane of symmetry)

Nnacan

v
[GENGEQN nwlingzan

46

23



#//IIIH;:, e =
= TRpRIY PO
I'COV\ s [~ : 2
| YH,0 Taditlunmwlunszandeanuuaznu wazdausiu
3 [ a o & 1 G < a
nuatin asuuliily laldauasidass

Plane of symmetry

Achiral (one structure)

Wnnwlunssantaiulasivi way
Fauiunuliatin saiuaaily

TH3 ; NH3
H3Nuw. g g 6o "NH3 lalanafiduas
v A / ! v v
Hzo | : | H20
H20 : Hzo
No plane of symmetry
Chiral (two enantiomer)
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1. MATaNLAsINAR
2. maad ldaasiziwlanauy anpznaulaaay viedau

laaau Tnimsaudsunalaaaudu zn?, Pb?*, Ca?*,Co?,
Ni%*, cu®* Tme’ld EDTA

3. wanlauzanussnn laevinlwneaaissenaudsdauniaties
viu Tanedu (Ag) lavienas (Au) nuldenludwnum (CN)

4. VSluansnunlsa

5. ldaulavzutinluiaan tuasdsznavludlulnatiu
AaalsHAaa AR
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COOH COOH
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Chlorophyll a

\ i
CH, H20=CHM
CH,CH,COCH 7CH=(I:(CHZCHZCHI EI)H)ch]

CH; H CHy CH, CH,

CH,CH; CHy

H Chlorophyll b

. CH L0H 100, CH CH=C(CH,CH,CH, CH) CH,
CHy 3 CH, CH,
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