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ANSWER ALL QUESTIONS

Select the most correct answer 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. The possible hapticity or hapticities of cyclopentadienyl ligand is/are?

1) n* only. 2) n* and n’ only 3) 1" and n° only
-4) v’ and n* only. 5)n', n* and n’ only.
2. Consider the following organic ligands.
(i) n*-C:Hs™ (ii) o-allyl (iii) vinyl
The monohapto ligand/s is/are
1) (ii) only. 2) (i) and (ii) only. 3) (i) and (iii) only.

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

3. Consider the following statements
(i) CH,=CH, and CH=CH are not isoelectronic.
(ii) CO and CS are isoelectronic.
(iii) CN™ and N; are isoelectronic.
The correct statement/s is/are '
1) (iii) only 2) (i) & (ii) only 3) (i) & (iii) only
4) (ii) & (iii) only 5) (1), (ii) & (iii)

4. An L,)X type ligand is
1) o-allyl 2) n’-CsHs™ 3) cyclopropenyl 4) vinyl 5) n*-C;Hs™

5. The IUPAC name of [Fel,(n’-CH,=CH,)(CO);] is
1) Diiodo(dihaptoethene)tricarbonyliron
2) Tricarbonyl(n’-ehene)diiodoferrate
3) Tricarbonyldiiodo(n’*-vinyl)iron
4) Tricarbonyl(n’-ehene)diiodoiron
5) Diiodotricarbonyl(n’-ehene)ferrus(il)

6. The strongest -donor ligand is ,
1) PPh; . 2)NO* 3) BF; 4) NMe; 5)CO




7. The coordination number of Fe in [FeCl(n*-C;H;s)(n'-CH=CH,)(CO),] is

1)2 2)3 3)4 45 5)6 , T)
B
8. Consider the following statements. &
(i) CF,=CF, s a better n-acceptor than CH,=CHo,. A
(ii) NO" is a better n-acceptor than CO. 5
(iii) PH; is a better o-donor than NH;. '
The correct statement/s is/are
1) (iii) only 2) (i) & (ii) only 3) (i) & (iii) only
4) (i) & (iii) only 5) (i), (ii) & (iii) , R
9. According to ionic model, which one of the following is a 4e-donor ligand? L,%
Dn-CH, 2)oc-allyl 3)n-CHs™  4)n>-CsHs 5) CH,=CHCI
10. What is true about N,?
1) It is a good m-acceptor. : 2) It is a good o-donor.
3) It is a better o-donor than NH;. 4) It can bridge two metal centres.

5) It can stabilise metal centres in lower oxidation states.

11. What is the Valence Electron Count (VEC) of Fe in [FeCl(n*-C;Hs)(n'-CH=CH,)(CO),]?
(Group number of Fe is 8) ,
116 2)17 3)18 4)19 5)20

12. Which one of the following statements is true about oxidative-addition reactions?
1) Normally oxidative addition of X-Y to M results in #rans-MX(Y) arrangement.
2) Coordination number of the metal is always increased by two units.
3) Coordinatively saturated compounds cannot undergo oxidative addition.
4) Metal centre should always be coordinatively unsaturated.
5) None of the above statements is true.

13. Consider the following statements about Fischer-carbenes.
(i) Carbene ligand is a 3e-donor.
(ii) Carbene carbon contains a -8 charge.
(iii) M=C is attacked by nucleophiles.
The correct statement/s is/are :
1) (iii) only 2) (i)and (ii) only 3) (ii) and (iii) only
4) (i) and (iii) only 5) (i), (ii) and (iii)

14. Due to back donation in metal carbonyls,
1) the n—character of the M—CO bond is decreased.
2) the M—CO bond length is increased.
3) the bond strength of C=0 is increased.
4) M-CO bond order is decreased.
5) None of the above is correct.

15. The d” and the oxidation number of Fe in [Fe(CS),(PF;)(CO),] is (Z of Fe is 26)
1) d*, zero 2)d°, +2 3) d®, zero 4d',zero ~ 5)d%5
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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 TUPAC name for [Fe(n'-CH=CHy)(n'-CsHs)(n*-CsHa)].

(b) Draw the structure of [Fe(n'-CH=CH,)(n'-C;Hs)(n*-CsH)].

(c) Determine the VEC of Ru in [RuBrz(CN)(nz—C4H4)(CO)2] using ionic model.
(Indicate your break down; Group number of Ru is 8)

(d) What is the coordination number of Mo in [MoCN(n5—C5H5)(CO)2(112-C4H4)]. ............

(e) Draw the structures of the FOUR isomers of [Fe(CS),(PF;)(CO).] with the trigonal
bipyramidal geometry.

(f) Draw an orbital diagram to show the m-overlap between Fe and CO in [Fe(CO)s].
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1. (5 2. 4 3. 4.‘ 2 5. 4)
6. 4 7. (5) 8. (2 9. (3) - 10.(4)
11. 2) 12. (5) 13. (1) 14. (5) 15.(3)
PartB

(1)(a) (11‘-allyl)(n“-cyblobutadiene)(n l-vinyl)iroﬁ or
(n'-allyl)(n*-cyclobutadiene)(n'-ethenyl)iron

[O7
/\/Fe§/

(b)

() VEC = [(Ru™; S¢) + (2Br'; 4e) + (CN'3 2¢) + (11-CiH; 2¢) + (200; 4e)] = 17e

(d) Coordination number = No. of electron pairs
=1 (CN)) +3 (n*-CsHs) + 2 (2><C0) +1(M-CH)=7 .
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