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ANSWER ALL QUESTIONS

Select the most correct answer/choice to each question given below. Mark a cross (X) over the
most suitable answer on the given answer script. Any answer with more than one cross will not
be counted.

PART A (45 marks)

1. Consider the following statements regarding insertion reactions.
(i) Coordination number of the metal is not changed.
(ii) Valence electron count of the metal is changed by two units.
(iii) Migratory insertion of methyl on to a CO is called “I,1- insertion”
The correct statement/s is/ are
1) (i) only. 2) (i) & (iii) only. 3) (i) & (ii) only.
4) (ii) & (iii) only. 5) (i), (ii) & (iii).

2. The component not used or formed in the Monsanto process is -
1) HOAc 2) MeCOl 3)H, 4) CO 5) MeOH N

3. Most likely reaction that would take place is
1 [(n -C5H5)IrC12(n >-CH,=CHp)]" + Ph™ — [(n 'CSHSPh)IrClz(T] -CH,=CH,)]
2) [Ni(PPhs),] + 4NH; — [Ni(NH;3),] + 4 PPhs
3) [MnCFg,(CO)S] +CO —> [Mn(COCFa)(CO)S]
4) [(T] -C5H5)2T1C12] + AlMC3 - [(T] -C5H5)2TICIMC] + AlCIMez
5) [Fe(CO)s] + 3 CF,=CF, — [(OC)sFe(n 6.C¢F)] + 2CO

4. Which one is an example of an reductive elimination reaction?
1) [Ni(CO),] + CH,=CH, — [(OC);Ni(CH,=CH,)] + CO
2) [Ni(CO)4] + 2CF,=CF, — [(OC)Ni(CsFg)] + 2CO
3) [Pt(Ph)(H)(PPh3)2] + 2 PPh; - [Pt(PPhs)s] + CeHs
4) [(n’-C3Hs)PtMe(CO),] —  [(n*-C3H5)Pt(CO)Y(COMe)]
5) [MeMn(CO)s] + CF,=CF, — [Mn(CF,CF;Me)(CO)s]

5. Which statement is not true about [RhCI(PPhs)3]?
1) Its TUPAC name is chlorotris(triphenylphosphine)rhodium.
2) It is a catalyst for hydrogenation of olefins.
3) Itis a tetrahedral complex.
4) Tt is called “Wilkinson’s Catalyst”
5) It reacts with O, to give [RhCl(n>-0,)(PPhs);].

6. What is the major product of the reaction, cis-[PtCl,(PMes),] + excess LiMe — ? :
1) le[PtCleez(PMeﬁ?] 2) cis-[PtMcz(PMe3)2] N . e —maEE

T3 rans-[PICIMe)(PMes),]  4) LilPtCL,Me(PMes),)] o - -
5) cis-[PtCI(Me)(PMes),]

oo




7. The product(s) of the reaction, [Mny(CO);] + Na — is/are
1) Na[Mn(CO)s] 2)Na[Mn,(CO)s] 3) Na[Mny(CO),(]
4) Nay[Mn(CO)s] 5)Nay[Mn(CO)s] and Na[Mny(CO);].

8. Consider the following statements,
(i) [HCo(CO),] is a H" donor.
(i1) [HCo(CO);(PPh3)] is a weaker acid than [HCo(CO)4].
(iii) [HCo(CO)4] shows a negative proton chemical shift (in ppm)
with respect to SiMe; (TMS).
The correct statement/s is/are
1) (i) only. 2) (i) & (iii) only. 3) (i) & (ii) only.
4) (ii) & (iii) only. 5) (1), (i) & (iii).

9. B-Hydride abstraction could take place in
1) [Me;SiOMn(CO);s] : 2) [PA(PEt;),]
3) [MeRe(CO)s] 4) trans-[PtBr(Me)(PPhs),]
5) [(°~CsH5)Rh(Me)(PPhs)(CO)II

10. Consider the following statements about the Vaska’s complex, trans- [IrCI(CO)(PPhs),].
(1) Itreacts with Cl, to give [IrCl;(CO)(PPhs),].
(i1) It reacts with CO to give [IrCI(CO),(PPh;),].
(iii) It reacts with Nal to give trans- [IrI(CO)(PPhs),].
The correct statement/s is/are
1) (ii) only. 2) (i) & (iii) only. 3) (i) & (ii) only.
4) (ii) & (iii) only. 5) (), (i1) & (iii).

11. Consider the following complexes.

(1) [PhRh(CO);] (ii) [MeCo(CO);] (iii) [(n *~CsMes)Ta(CH,Ph);]
a-Agostic (alpha agostic) interaction could be seen in
1) (ii) only. 2) (i) & (ii) only. 3) (i) & (iii) only.

4) (ii) & (iii) only. 5) (i), (ii) & (iii).

12. The most stable product formed when [Fe(CO)s] is reacted with cyclopentadiene (CsHg) is
1) [Fe(CO)s(n*~CsHe)] 2) [Fe(CO)a(n*~CsH)]
3) [(n’~CsHs)Fe(CO)s] 4) [Fe(CO)(n*~CsHg),]
5) [(n°~CsHs),Fe]

13. Nucleophilic attack of R™ on a coordinated alkene ligand is not facilitated if
1) the metal is positively charged.
2) the metal is coordinated to poor G-donor ligands.
3) the metal is coordinatively saturated.
4) metal is in a higher oxidation state
5) none of the above choices are correct.

14. What is the most likely carbonyl stretching frequency in the IR spectrum of [Ir,(CO);,]?
1) 1660 2) 1760 3) 1860 4) 2080 5)2250

15. Consider the following statements,
(1) Metal hydrides can be prepared by protonating metal complexes
with a strong acid such as CF;CO,H.
(ii) Oxidative addition of H, to a'metal centre gives a metal dihydride
with the cis-arrangement. '
(iii) CHs" can be considered as the dihydrogen complex of CHj*.

The correct statement/s is/are A
1) (i) only 2) (1) & (ii) only 3) (i) & (iii) only
4) (ii) & (iii) only 5) (), (i) & (iii)
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Part B (55 marks)
Ansiwer the questions in the space provided. Attached sheets will not be graded.

1. (a) (i) What is the molecular formula of the product (A) formed due to oxidative addition of
hydrogen to [IrH(PPh3)3]? ..coueuimiiiiiiie,

(ii) Draw and identify the structures of the two isomers of (A).

(b) TiEt, decomposes via reductive elimination and (-hydride elimination as shown below.
TiEt, —» [TiEt] + &)
TiEt, —» [Ti(H)Et;] + (L)
[Ti(H)Et;] —» [TiEt,] + (M)

Identify the molecules (K), (L) and (IM).

(d) Predict the product(s) of the following reactions using the hint given in the brackets.

(i) [Co(CN)s]*” + Mel — ? + ?
(1e-oxidative addition)

(ii) trans-[Pt(CH,CH;3)»(PPhs),] + CO —
(Migratory insertion to give a
4-coordinate 16e-complex)




(e) Write on the dotted line, the compound/reagent(s) which can be used to carry out
the following conversions.

@ [(’-CsH)Zr(H)Cl] — [(Tls:CsHs)Zr(Et)Cl]

(i)  [W(CO)] — K[WH(CO)]

(f) [RhMe(PPh;)s] undergoes cyclometallation followed by reductive elimination to give a
square planar metal complex (R) and an organic molecule (S).

Draw the structures of (R) and (S).
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(if) [PY(COEt)(Et)(PPhs),}
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4. (3 5. (3)
9. (2 10. (5)
14. (4) 15. (5)

-----

mer-isomer

(d) (i) [MeCo(CN)s]*~ + [Col(CN)s]™



