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PART A (45 marks)

1. Consider the following organic ligands.

(i) cyclobutene (i) vinyl (i1t} ethyne
The diftapto ligand/s is/are
a) (iii) only. b) (i) and (ii) only. ¢) (1) and (iii) only,
d) (ii) and (iii) only. e) Answer is not given.

2. Which one is the most likely substitution reaction?
a) [(-CaHs)Mn(CO)s] —  [(*-Cais)Mn(CON] + CO
by [Ni(PEfz)s] + Phl — [Ni(Ph){I}(PEts).] + PEf;
¢) [0s(CO)s] + L = [Osh(CO.] + CC
d) [HMn(CO)s] + CF,=CFy — [Mn(CF:CFHYCO)s]
&) [Ni(PEt;);] + IFC=CF; — [Nil(PEt;)(CF=CF2)] - PEt;

3. Consider the following statements
(i) MeCHO and MeNO are not isoelectronic.
(ii) Ar and HCl are isoelectronic.
(iii) NO* and N; arc isoelectronic.
The correct statement/s is/are
a) (iti) only b) () & (i) only ¢) (1) & (1ii) only
d) (ii) & (i) only e) (i), (it) & (iii)

4. An Ls type ligand is
ayn-Cells by n?-Cslls c} cyclopentadieny! d) °5-CrHs e} 1>-CsHs~

5. The TUPAC name of [CoF(COXn®CeHe)] is
a) {(n®*benzene)carbonytfluorocobaltate
by Carbony!fiuorophenyleobalt
¢) (n®-Benzene)carbonylfluorocobalt
d) (Hexahaptobenzene)carbonylcobalt fluoride
e) Fluorocarbenyl{n®-benzene)cobalt

6. What is the Valence Electron Count (VEC) of Rh in [RhI(n'-CsHs)(n®-CeHe)]?
(Group number of Rh is 9)
a) 16 b) 17 ¢) 18 d) 21 &) 15

7. According to the covalent model, a stable 4e-donor ligand is
a) g—allyl b) benzene ¢) C=0 d) n—allyl e) Cala




8. According to the ionic model, the coordination number and the oxidation number of Co
in [CoCl(n*-CsHs)(n*-CsHs)] (Group number of Co is 9) are
a) 6, +2 b) 6, +3 cy7, +1 dy7,+2 e)7,+3

9. Consider the following statements about [Fel,(CO):(PMes)] (Group no. of Fe = 8).
(1) It has 3 geometrical isomers.
(ii) It does not show optical isomerism.
(iii) Itis a coordinatively saturated compound.
The correct statement/s is/are
a} (iii} only. b) (i) & (ii) only. ) (i} & (iii) only.
d) (ii) & (iii) only. e) (i), (i) & (i),

" 10. Consider the following statements,

(i) Reductive elimination is enhanced by electron donating ligands.

(i} The two groups to be eliminated must always be in the cis-positions before
elimination takes place.

(i1} [PdMe:(dppe)] eliminates ethane slower than [PdMex(PPhs)s].

(dppe = PPh,CH2CH,PPh; is a bidentate ligand)
The correct statement/s isfare

a) (ii) only b) (i) & (ii) only ¢) (i) & (iii) only
d) (ii) & (iii) only  €) (i), (if) & (iii)

1. The strongest o-donor ligand is

a) NMes b)CO c) BMes d) CHCE e) PF;
2. What is not true about dinitrogen?
a) It can act as a dikapto ligand. b} It can act as a 4e-donor.
¢} It can act as a bridging lgand. d) It is a better o-donor than CO.

e) It is a weak wm-acceptor than NO,

13. Consider the complex ion [PtBrs(n?-CF;=CF,)]~. Which one of the following statements
is true about the above complex? (Group number of Pt is 10)
a) It is a tetrahedral complex.
b) The oxidation number of Pt is +3.
¢) The plane of CF:=CF> is perpendicular to the PtBr; plane.
dy It is not symmetrical.
¢) All the above statements are false.

14. What is not true about the carbene ligand?
a) It can act as a monodentate ligand,
b} It cannot act as a 3e-donor.,
¢) Carbene carbon is sp” hybridized.
d) It can form a metal carbon double bond.
€) It can form Fischer carbenes with Group 4 metals.

15. Which is not an oxidative addition/coupling reaction
a)[Fe(CO)s] + 2 CF=CF: — [(OCuFe(CiFg)] + CO
b) [Pt(PEt;)s] + PAl —  [PUPhYI)PEt)] + PEts
c) {MeMn(CO)s] + CO — [Me(COMe)(CO)s]
d) [Ni(PEs)s] + IFC=CF; — [Nil{PEt;):(CF=CF;)] + PEt;
e) 2{Co(CN)s|* + Hy —  2[HCo(CN]*™
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Part B (55 marks)
Answer all the questions in the space provided, Attached sheets will not be graded.

1. (a) Give the IUPAC name for [CoH(Br)(CH=CHa)(n°>-CsHs)].

(b} Draw the structure of [ReH(Br)(n'-CH2CH=CH,)(n*-CsHs)].

(c) Determine the VEC of Re in [ReBrz(Me)(n'-CH2CH=CHz)( -CsHs)] (A)
using ionic model. (Indicate your break down; Group nummber of Re is 7)

(d) Determine the coordination number of Re in (A).

(e) Draw the structures of the three geometrical isomers of
[RuBr2(dppe)(CO)2] (B). dppe = PPhaCH2CH2PPh; is a bidentate ligand.

(f) Oxidative addition of Mel is more facile to [RhCL(PEt;)2]™ (C) than
[RhCL2(CO):] (D). Briefly explain.




(g) Write the molecular formulae or draw the structures of the major product of the
following reactions using the hint given in brackets.

(i) trans-[IrCH{CO)(PPhs)] + O2 —> (E) (oxidative addition)

(i) cis-[PtCI(EO(PMes):] —2 5 (F) (B-H abstraction, 18e-complex)

(iii) trans-[IrCI{COYPPhs)] + H-C=C-H —> (G) (association, 18c-complex)
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Part A — MCQ Answers
Le 2.a 3.d 4.d S.¢ 6.b 7. e 8. b

9.¢ 10.d  1l.a  12.d - 13.¢ 1ld.e 15 ¢

1. &) Bromo(n’-cyclopentadienyl)(ethenyihydrocobait or
bromo(n*-cyclopentadienylYhydrovinylcobalt
b)

c) 2e (Re*) +de (2xBr) + 2e (Me ) + 2¢ {(n'-allyl) + Ge (Cp) = 16e

d) C.IN = number of clectron pairs donated
202xBr)+ 1 (Me) + 1 (ml-allyD +3 (n>-Cp) =7

e)
Phe r th Bf CO
CO
( Ru (
/ \CO / / \
Ph2 CO

f) Both compounds are Rh(l) and square-planar;
Electron donor ability PEG > CO,
Therefore, Rh{I} centre in (C) is electron richer than that of (ID};
thus, ability to undergo oxidative addition is (C) > (D).

1. (E)=[IrCHCOY 12-02)(PPhs)a]
. (F) = [PICIH)(M?-CH2=CH2)(PMea):]

L (G) = [rCI{CO)( n2-HC=CH)(PPha),]







