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PART A (45 marks)

|. Pick the correct statementrégarding an oxidative additign reaction.

a) Oxidation number of the metal is always increased by 2 units.

b) Coordination number of the metal is always increased by 2 units.

¢) Coordinatively saturated metal centres canpot undergo oxidative
addition reaction.

d) Oxidative addition is facile if the metal centre is coordinatively
saturated.

e) Oxidative addition of Mel to Vaska’s complex is {rans.

2. Which one is an example for 2e-oxidative-addition reaction?
a) [Cox{CO)] + Hz —» 2 [HCo(CO).]
b) 2 [Co(CN}s]>™ + Mel — [MeCo(CN)s]*™ + [Col(CN)s]*~
¢) [Ni(COY¥] + ICH=CH, — [{OC):Ni(n*CH=CHz)|l + CO
d) [Ni(PEtz)3] + Phl — [Ni(Ph)(I}(PEts).] + PEts
e) [MeMn(CO)s] + CF=CF2 -»> [Mn(CIRCFaMe)}CO)st

3. Catalyst used in Union Carbide process is
a) [Cor(COX| b) [RhCi(PPha)s] ¢} [RhH(CO)(PPha)z}
d} [HCo{CO)] e) (RuHCH(PPhs)s)]

4. Which one is an example of an insertion reaction?
a) [Fe(CO)s] + CF=CF; — [(OCuFe(CF=CFy)] + CO
b) [MeMn(CO)s] + CF=CF: — [Mn(CFCF:Me)(CO)s]
¢} [Fe(CQ)s] + 2CF=CF2 — [(OCuFe(Calg)] + CO
d) [Pt(PPhs)4] + Phl  —>  [Pt(PbYI)(PPhs)2] + 2 PPhs
&) [(n'-C3H)Mn(CO)s] - [(m*-C3Hs)Mn(CO)] + 2 CO

5. Electrophilic attack of Brz on a coordinated CHy=CHz is facilitated if
a) the metal is coordinatively unsaturated.
b) the metal is in high oxidation state.
¢) the metal coordinated to good g-donor ligands.
d) electron withdrawing groups are on coordinated ligands.
e) none of the above statements is frue.




6. {F'e(CO)s] can be converted into [HFe(CO)]™ by reacting it with

a) HCI - by H: c)y OH" dy H- e) HOAc

7. What is the major product/s of the reaction between {RhCI{PPh3)3] and AlMea ?
a) AlCIMez(PPhs); b) [RhMe(PPhs);]
¢) AlfRhMea(PPhs),] d) {RhMes(PPh;s)s)

e) [AICI(PPhs)s] = RhMes

8. Which metal carbonyl has got bridging carbonyl ligands? ‘
a) [Fex(CONa} b)) [Ira(COMa] c) [Rus(COny]
d) [Rex(CONo] &) [Os3(CONa]

9. a-Hydride abstraction could take place in
a) frans-[NiBr(OMe)(PMes),] b) [Ni{(PMes)4]
¢) [EtOCo(CO)s] - d) [PhMn(CO)4]
¢) [(W’~CsHs)Ta(CH2Ph)s]

10. What is the product formed when [Mn(n “allyl)(CO)s} is warmed in hexane?
a) [MeMn(CQO)s] b} [Mn(n ~allyl)(CO)s) ~¢) IMn(n'-altyl)(COY,]
d) [Mn(’r}}—allyl)(CO)a] g) {Mn(ntaliyl)(CO)s}

11. How many IR bands does [V{CO)¢]~ show?
a)i b)2 ¢)3 dy 4 e)s

[2. Consider the following statements about metal carbonyls,
(i) The carbonyt stretching frequencies of doubly bridging metal carbonyls are
higher than those of triply bridging ones.
(if) CO stabilizes the metal centres in higher oxidation states,

(iii) The back bonding decreases the M—CO hond strength.
The correct statement/s is/are

“a) (i) only. b) () & (i) only. <) (ii) & (iii) only.

d) (1) & (ii1) only. e} Answer is not given.

13. The order of ease of hydrogenation of the olefins (A), (B), (C)and (D) is
CH»=CHz (A) ; cyclohexene (B) ;
cis-CH3CH=CHCH3 (C)  #rans-CH3CH=CHCHs );

a)D<C<B<A byC<D<B<A c)A<B<C<D
d)B<D<C<A e)D<B<C<A
14. Which one of the following catalysts is used for hydrocyanation of butadiene?
a) [Ni{P{OPh}3M] b) [RuClz2(PPh3)3] S PA(CNR(NCPh),]
d) [HCo(CO)] e) [RhCI(PPhs);)

I5. The component not used or formed in the Monsanto process is
a) Mel b) MeCOI c) McOH d) HI c) Ha,
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Part B (55 marks)

Answer all the questions in the space provided, Attached sheets will not be graded.

L. (a) (1) mer,cis-[TMe2(C0O)3] (A) undergoes reductive elimination to give an
organic melecule (B) and the 16e-complex (C). Identify (B) and (C).

(i) Draw the structures of the other two isomers of (A).

(b) MeBr oxidatively adds to [RhBra(CO) 1™ to give (P). (P) in the presence of CO
gives the acetyl conplex (Q). (Q) reductively climinates (R) to regenerate
[RhBr2(CO)J™. Identify (P), (Q) and (R).

(c) Identify the products of the foilowing reactions using the hint given in the
brackets.

(i) [Fe(PMe3)a] —  18e-complex (K) {cyclometallation)
(i1) [MeMn(CO)¥] + *CO — I8e-complex (L) {migratory insertion)

(111} [(nS—Cp}(OC)gFGZCI\/Iez}"' + LiPh — 18e-complex (M) (nueleophilic addition)

(K} (L) (M)




(d) What is the active catalyst used in the
(il) Monsanto Process oo
(ii) Roelen Process ...,
() Write on the dotted line, the compound/reagent(s) which can be used to carry out
the fo'llowing conversions.
() [(-CpOChRu(n'-CsHs)] > [(n°-Cp)(OC)Ru(n?-CH=CHMe)]*

(i) [°-CppziCl]  —  [N*-Cp)aZi(C=CPh)z]  —ommmmmmmmmomsosmononmenees

) [(7°-Cp)Co(CH2CH3)(PPh3)}* undergoes P-hydride abstraction to give the
16e-complex (Z) and a molecule of ethene. Draw the structure of (Z).
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PartB

1) a) i) (B) CHs-CH; (C) [Ir(COX] OR (B)Mel, (C) [ItMe(CO)s)
i) ‘
Me co
OC///,/’, II .\“\\\CO ‘ OC/.//I,- I ‘\\\\Me

OC( Ir\‘ oc( 1]r\Me
| 1

mertrans fac

b) (P)=[RhBrs(Me)(CO))
(Q) = [Rh(COMe)(CO)2Br3]

- (R) = MeCOBr
c) '
(K) (L)
MezF’\ 13¢0o
MesP i/CHz oc._ |/COMe
/Fe\ /Mn\
MeyP l H oc l co
PMe;; . co  Ph

ci.v-[Mn(COMe)(53CO)(CO)4] [(n3-Cp)(OC),FeCMe,Ph]

d) () {Rh(CO:L)
(i) [HCo(CO)3]

e)  (WHX (X=Cl,B¥Fy)efc
ij = Na(C=CPh) -







