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Preparative methods of coordination compound
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AgCly) + 2NH3,) [Ag(NH3)s] " (ag) + Clag)
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2M(s) + 4CN " (aq) + 40, + H,0 = [M(CN,)]™ 4+ 20H™ (M = Ag or Au)
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Substitution reactions J)aiaY) Cileldl -2

Ligand substitution refers to the replacement of one ligand in a coordination complex with another ligand.
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Ligand Substitution Reactions

The substitution reaction is one in which one ligand bound to the metal centre is replaced (or substituted)
by another, For example,

2

[Fe(CN)5(OH,)]*> + CN' — [Fe(CN)]* + H,0
[(NH,)sCoX]** + H,0 — [(NH;)sCoH,0]™" + X
(X =Cl, Br,I,NCS, CH,CO, , etc.)
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2[Co(H,0)g]Cl, + 2NH,Cl + 10NH; + H,0,

2[Co(NH3)g]Cl5 + 14H,0
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An aqucous solution of oxalic acid and potassium oxalate reduces
potassium dichromate to the trisoxalatochromium(I11) anion:
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8[MNn(H,0)5]%* + 2[Mn0,]~ + 25HF; — 10[MnF;(H,0)]*~ + 9H" + 46H,0
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Vaska’s compound trans-[Ir(PPh,),(CO)CI]
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Thermal dissociation reactions ¢\ ad) &siil) el
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Heating to a relatively high temperature can lead to the complete

dissociation of the complex species. For example

K[BF,] — BF; + KF
and

BrF;[RuFg] — BrF; + RuFg
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Trace amounts of ammonium chloride catalyzed the thermal
decomposition of [Cr{en);]Cl;.

iy trans[Cr(en),(SCN),|  masi (Say odle) Ay plall  udlyg
130C° 5l &a_35[Cr(en);J(SCN)

This reaction was found to be catalyzed by trace amounts of
ammonium thiocyanate.
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HNO2
[Cr(NH3)s(H,0)]3* ——— [Cr(NH),(ONO)]?*
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| EXERCISE 12.3 |

Predict the products of these reactions (there may be more than one product when there
are conflicting preferences).

[PICLF™ + NO:™ — (a) (a) + NH; — (b)
[PICIsNH3]™ + NOs —* (c) ic) + NO; — (d)
[PICINH3):]" + NOT™ — (e) (e} + NOs~ — (f)

[BCLI™ + 17 — (g) (g) + I~ — (h)

[Ptly]” + C17 — (i) (i) + CI°” —= (j)
b Lgall 3LEY) 5 ) ALl lmatiod (e &Y Jall ia il

CN™ ~ CO ~ C,H; > PH, ~ SH, > NO,~ > I~ > Br~ > CI” > NH,~py > OH™ > H,0

Solution
12.3 [PICL]Y + NOs~ —* (a) (a) + NHy — (k)
(a) = [PrCl;{NO=)~ (B} = frans-[PICL{MO-{NH)] ™~

N0, 7 is a better rrans director than C1.
[PICI;(NHz} ™ + NO2~™ — () (c) + NOy~™ — (d)
(c) = cis-[PrCl(NO 0 NH)] ™ (d) = rrans-[PICH{NC:L(NHL)] ™

C17 has a larger rrany efTect than NH;, and MO, ~ has a larger rrany effect than either
C1™ or NH;. In the first step, C17 15 a better leaving group than NH;.

[PICINH,),]" + NO,~ — (e} (e} + NO,~ — ()

(e) = frans=-|PICHMNO- W NH 2] (Fy = rrans=[PtiNOs):0MNH)5]
C17 has alarger rrany effect than NH;, and MO ™ has a larger trans effect than either
C1™ or MH;.

[PrCL ] + T- — (g) (g} + T7 — (h)

(g} = [PiCL,I*~ (h) = rrans-[PtCl,L1*~
I~ has a larger rrany effect than C17.

P + CI- — (i) {i) + CI” —* ()

(i) = [PrCI 1 () = cis-[PtCl;1,1%~

I™ has a larger trans effect than C17 and replacement of C17 in the second step would
give no net change.
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The reactions of [ PECL;F‘ with NHz (reaction I) and of [ Pth4}2‘ with [NO3]™

followed by NH 3 (reaction II) are ways of preparing:

It trans-{PECIS{NH 3)5]; I trans-[PEC(NH ) (NO )™
I cis-[PECIS(NH ) 5] IT: trans-[PECILINH ) (NO S0

I: cis-[PECI5(NH3)5]; I cis-[PECI(NH3)(NO)]™

I trans-[PtCIs(NH 2)5]; IT: cis-[PECI{NH ) (NO2) ™

Second
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