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ANSWER ALL QUESTIONS

Select the most correct answet/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. Which one of the following statements is true about [Co,(CO);]?
1) There is no Co-Co bond in the complex.
2) It has bridging carbonyl ligands when it is dissolved in an organic solutlon
3) Co centre does not obey the 18e rule.
4) Reduction of Co(OAc), with CO/H, gives [Coy(CO)g].
5) In solid state it does not have bridging carbonyl ligands.

2. Which one is an example of an insertion reaction?
1) [0s(CO)5] + 2CF=CF; — [(0C)4OS(C4FE)] + CO
2) [H(CO)]l + CH=CH; — [PtH(n*CHH)(CO)!
3) v -C5H5)MnPh(H)(C0)] + CH=CH, —> [(n’-CsHs)MnPh(Et)(CO)]
4) [(n*-CsH;Mn(CO)] + LiMe —  Li[(n*-CsHsMe)Mn(CO)s]
5) [PA(PPhy)y] + Phl — [Pd(Ph)(I)(PPhs):] + 2 PPh;

3. The correct statement regarding oxidative addition reaction is
1) Valence electron count of the metal is always increased by 2 electrons.
2) Coordination number of the metal is always reduced by 2 units.
3) Oxidation number of the metal is always increased by 2 units.
4) Oxidation number of the metal is increased by 2 units and the Coordination number of
the metal is decreased by 2 units. :
5) None of the above statements is true.

4, Which statement is not true about [RhCI(PPh;),1?
1) Itis a square planar complex,
2) Ttis a catalyst for hydrogenation of olefins.
3) Its FUPAC name is tris(triphenylphosphine)rhodium chloride.
4) - Tt reacts with O, to give [RhCl(n*-0,)(PPhs)s]. :
5) Ttis called “Wilkinson’s Catalyst”.

5. Most likely reaction that would take place is
1) [(11 *-CHRh(n’-CsHs)]" + Ph™ — [(n .CgHg)Rh(n*-CsHsPh)]
2) [('l’] -CsHs)leClg] + AlMe; — [(T'[ -C5H5)2T1M62] + AlC].gMe
3) [Ni(PEtz);] + PhCl —  [Ni(Ph)(CD)(PEt;);] + PEt;
ANi + 4NH; - [Ni(NHa)] :
5) IMnCF3(CO)s] + CO - [Mn(COCF;)(CO)s]




6. Consider the following statements,
' (i) The nucleoph111c1ty of R™ group decreases as NaR > RMgX > LIR > ZnRz
(if) [CoH(CO),4] is a H' donor.
(iii) [CoH(PFt:)(CO);] is more basic than [CoH(CO)4].
~ The eorrect statement/s is/are
1) (ii) only. 2) (i) & (iii) only. 3) (i) & (ii) only.
4) (ii) & (iii) only. 5) (i), (if) & (iii).

7. B-Hydride abstraction occurs in
1) compound where the metal is coordinatively unsaturated. °
2) compound having a metal-carbene group. ' e
3) compound having a metal-methyl group. -
4) compound having a metal-benzyl group.
5) compound having a PPh; ligand.

8. Which statement is not true about Na[Fe(C0),]?
1) Its [IUPAC name is sodium tetracarbonylferrate.
2) The coordination number of iron is 4,
3) According to ionic model, the oxidation number of iron is zero.
4) Reduction of Na[Fe(CO),] with Na gives Na,[Fe(CO)].
5) Na[Fe(CO),] is an 17e complex.

9. Electrophilic attack on a coordinated ligand is facilitated if
1) the metal is in a higher oxidation state.
2) the metal is coordinatively unsaturated. . 0
3) the metal coordinated to good o-donor ligands.
4) the metal is positively charged.
5} electron withdrawing groups are on coordinated ligands.

10. What is the product of the reaction, [Mn,(CO);q] + Na —> ?
1) Na[Mn(CO),] 2) Na[Mny(CO),0] 3) Mno[Na(CO)s]
4) Na[Mn(CO):] 5) Both Na|Mn(CO),} and Na[Mn(CO)s;] are formed.

11. Consider the following statements,
(1) Addition of Mel to trans-[IrC{CO)(PPh;),] is cis.
(ii) Basic metal centres can be protonated by acids such as HC1, CH,CO,H and CF,CO.H
to give metal hydrides.

(1if) D;O can be used to distinguish a metal hydride from a metal carbonyl.

The correct statement/s is/are
1) (i) only. 2) (i) & (ii) only. 3) (ii) & (iii) only.
4) (i) & (iii) only. 5) (1), (i) & (iii).

12. Consider the following statements about the Vaska’s complex, trans-[IrCI{CO)(PPhs),].
(i) Itreacts with H; to give [Ir H,CI(CO)(PPh;),].
(i) Itreacts with N; to give [frans-IrCI(N,)(PPhs).].
(iii) It reacts with Nal to give trans-[IrI(CO)(PPh,),].
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).

13. Consider the following statements about [RhH(CO)s]. (Group number of Rh is 9)
(1) It shows only one carbonyl band in its IR spectrum.
(ii) It is a tetrahedral complex.
(iif} Tt reacts with styrene to give [Rh(CH,CH,Ph)(CO)s].
The correct statement/s is/are
1) (iii) only. 2) (i) & (iii) only, ° 3) (i) & (ii) only.
4) (ii) & (iii) only. 5) (1), (ii) & (iii).




14. Consider the following statements about metal carbonyls.
(i) The carbonyl stretching frequencies of doubly bridging metal carbonyls are
higher than those of triply bridging ones.
(ii) CO stabilizes the metal centres in lower oxidation states.
(iii) [Ni(CO)4] shows two carbonyl bands in its IR spectrum.
The correct statement/s is/are
1} (i) only o 2)(D) & (i) only 3) (i) & (iii) only
4) (ii) & (iii) only 5) (i), (ii) & (iii)

15. Consider the following statements.
(i) [HCo(CO),] is a strong acid than acetic acid. .
. (i) The oxidative addition of coordinated H, does not depend on the strength of the back
donation.
(i) Metal hydrides cannot act as H' donors.
The correct statement/s is/are _ '
1) (i) only 2) (i) & (ii) only. : 3) () & (iii) only.
4) (ii) & (iii) only. 5) (i), (i) & (iii). ‘
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- MCQ ANSWER SHEET: Mark a cross (X) over the most suitable answer.

Part A
Reg., No. For Examineré ﬁée | Part B
Totgl%
Marks
Correct Answers
Wrong Answers
Total
1. |1 4 |5 2. 2 |3 |45 3 3 |4
4. |1 4 |5 5. 2 |3 415 6 3 |4
7.1 4 15 8. 2 |3 |14]|5% 9 314
10. |1 4 (5 11, 2 (314 5 12 3.4
13. 11 4 (5 14. 2 [3]|14 5 15 3|4
Part B (55 marks)

Answer 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 -
Phl to [Pﬂz(PMEg)z]Q

.................................................................

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




(b) The alkyl Pt(I) complex [CHgCHgPt(OMe)(dppe)] gives an alkane (C), alkene (D),
alcohol (E) and aldehyde (F) when it is heated in toluene at 100 °C.
Identify (C), (D), (E), and (F). (dppe PPh;CH,CH,PPh; is a bidentate hgand)

(c) Arrange the complexes [Ni(CO);PX;] in the decreasing order of their carbonyl frequencles |
v(C=0). X varies from Cl, Me, OMe, F. k

...................................................................................................

(d) Identify the product(s) of the foliowing reactions using the hint given in the brackets.

(i) [RhH(M*-CH,=CH,)(PPhs),] + PPhy -» 16e-complex (K) (association & insertion)

(i) [(X3P)sIrCH,C(=0)CH;] —2—> 18e-complex (L) (cyclometallation)

(iii) [(ns-Cp)Fe(nI—CH2CH=CH2)(CO)2] + I, —» 18e-complex (M) (electrophilic addition)

(X) L) (M)

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

(1) [Cr(CO)s} — [(OC)Cr-C(=OH]

(i} [CpsZtCly] = [Cp,Zr(C=CPh);]

(f) Methane and a Ir-complex (P) are produced when [Melr(PPh,),] is heated in an
atmosphere of Hy. Identify the Ir-complex () and the write the molecular formula of the
probable octahedral intermediate (Q).
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Part B
1. (a) (i) [PtIs(Ph)(PMes)z]
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(e) (i) NaH / LiAlH,
() 2MC=CPh M=Na,K,Li

() (P)[KH(PPhs)s]  (Q) [EMe(H)(PPhs)]



