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Answer any FOUR (04) questions. If more than four questions are answered, only the first four -
answers will be marked, : '

1. (a) Give IUPAC name for each of the following compiexes.
(i) [CrI(n*-CsHs)(m-CoH,),]
- (i0) [RuCl(n-C3Hs)(n*-C;He(CO)] " (20 marks)

(b) Draw the structures of the following complexes, - '
1 (m I—Allyl)bromo(n 5—cyclopentadienyl)di(nzuethene)molybdenum.
(ii) Bromodicarbo_nyl(n4-cyclob‘utadiene)(ethyl)ruthenium.
(iii) (m 6-Benzene)bromorf:th),/nyl(‘tripheny]]:;hosphi::le)cobalt - (30 marks)

- () (i) Determine the valence electron count (VEC) of the complex
[CoCl(Me)(n'-CsHs)(CO)y(n-C5Hy)] using the ionic model.
(Indicate in your work out, the electron contribution made
by each ligand, Co is a Group 9 metal).

(i) Determine the valence electron count (VEC) of the complex
[Ni(n3~C3H5)Cl(CO)]using the covalent model.
(Indicate in your work out, the electron contribution made
by each ligand, Ni is a Group 10 metal). (22 marks)

(d) The nickel complex [NiCI(Br)(PPh;)] shows three isomers, '
Draw and identify the structures of them. _ (18 marks)

(e) List the following,rrans-compounds in the increasing order of the IR
_frequency of the carbonyl band.

[Mo(CO)u(PPh3),;] (A), [Mo(CO)4(PFs),] (B) and [Mo(CO)u(PMes);] (C). (10 marks)




2. (a) Describe the bonding between a metal (M) and an a]_kynyl group (e.g. M—C_-CPh)

T _ (20 marks})
(b) Give four main differences between FischeréearBen'es and Schrock-carbenes.
. o T (20 marks)
(c) How would you account for the vanatlon in the N—N stretchmg frequency
- "r;‘tll\e following compounds ? _ : S

Compound --‘y_(-N.EN) mom™

free Np 2330

NiQN)] s

[Ni(N2)2] S 2187 St (20 marks)
(d) Briefly comment on the eleotroneganwty of 3d—ser1es Lk R A (20 marks)
(¢) What are the main differences between M—a]kene and M—alkyl bond (20 marks)

3.(a) () What factors promote metallacyclopropane charaeter in alkene—metal complexes.
(i) Which one of the following compound (D) ot (E)is more hkely to have a
metallacyclopropane structure. Give your reasons B
[IrBr(PMe;); {(NC)C=C(CN)}] (D) SR
[Br(CO)s {(MeHC=CHMe}] (E) Lo 5 S (20 marks)

(b) (i) Determine the coordination geometry of the Re—NO fragment E

in the 18e-complex [Re(NO)YCO)4(PPhs)] (F)- Reis a Group 7 metal
(11) Draw the orbital diagram showing the overlap of :

" orbitals of NO and the metal in (F). - ) . - (20malrks)‘
(c) Write the possible pathways for the decornl.jooi.ﬁon'o'.f [T1Et4] S '_ - (20 marks)
(d) Draw the structure of the product that you would get when you react . .
(CF3),C=0 with [Pt(PEtz)q)]. R (20 marks)
(¢) Draw and name four coordination modes of the:}::\yr_i_r_iqe 1on '_: | (20 marks)
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4 Predict the major product(s) of each of the following reactions, using the hint given in the
brackets).

(8) cis-[(PhsP),PtCl] + LiCH,CH;CH,CH,CH,Li —) (nucleophilic substitution)

(b) 2 [Co(CN)s]*~ + Mel —> (le oxidative addition)

(c) [(ns-Cp)Rh(CO)(PPhg)] + Mel —> (2e-oxidative addition)

(d) [(n5-C5H5)(PPh2CH2CH2PPh3)FeCECR] + Me:0" —>» (electrophilic attack)

(e) [(T]S-CP)MO(CH2CH3)(CO)3] + Ph3CBFs; —» (hydride abstraction) ’,f{\

(f) [CI(PPh3);] —A 5  (cyclometallation)
() [(n*-CsHsy, WMe(~CH,=CH»)]* + Me" —> (nucleophilic addition)

(1) [("*-CPRZr(COY] + 2F,C=CF, —>  (oxidative coupling)

) [(T]S_-Cp)Fe(n'-CH;CH=CH2)(CO)2] + HCl —> (electfophilic addition).

) [Mn(CO)s(nt-CHgCH=CH2)] Ay (loss“of CO and coordination)
(10 x10 marks)

5. (a) In the presence of a palladium catalyst (0.00001 mmol), Mel (8.0 mmol) reacts
completely with MeCH=CH, (8.0 mmol) to give butene. The reaction time is 20 min,
Calculate the Turnover number (TON) and Turnover frequency (TOF).

(20 marks)
(b) MeBr oxidatively adds [I'Bra(CO),] to give (G). (G) in the presence of CO
gives the acetyl complex (H). (H) reductively eliminates (I) to regenerate
[IrBra(CO),] Identify (G), (H) and (). L (30 marks)

. (c) Suggest reagent(s) or catalysts which can be used to carry out the following conversions.

O [(’-CppzcCly] — [(ﬂs-cp)zzr(CECPh)Z]

() CH»=CH; + %0, — CH3;CHO




(i) [(-CpRZEC . — --f(nsicbjszr(Cﬁ;cHZ)CIJ
V) [or-CopTaMel” —  [(n° 'CP)zTa(—CHz)(Me)]

W [-CHWHECON] — [’ -Cp)W(n ~H2)(CO)3]BF4 .. ..{40 marks)
(d) What are the two aldehydes formed dﬁe to hydmformylatlonof ?hCH:CH;? (10 marks)

6. (a) The catalyst [RhCI(PPhs)s] reacts with Hy to give the octahedral
Rh(IIT) dihydride (K). Replacement of PPhs by. CH2=CH2 of (K) gives the
olefin-complex (L). In the presence of PPhj, (L) undergoes migratory msertlon
to give the octahedral alkyl-complex (M). (M) reductwely elumnates the
alkane (N) to regenerate the catatyst [RhCI(PPhs)3]. e :
Write the molecular formulae of (K), (L), (M) and (N) o (40 marks)

(b) Reduction of [{(n 3-Cp)Ru(CO),], with K g1ves the salt (X) (X) reacts wuh '
Mel to give the complex (Y) and KI In the 1 presence of PPh;, (Y) is converted

into the acetyl-complex (Z). Identlfy (X), (Y) and (Z) . _' : (30 marks})

(c) (1) What is meant by the “Monsanto Process '?
(ii) Write the balanced equations for .
(x) formation of Mel - b T
(y) catalytic carbonylation of MeI o
(z) conversion of the product formed m (11)' 't'o'the desued product (20 marks)

(d) What is the main product formed due to metathe51s of cyclopentene and
CH3(CHz)scH—CH(CHg)-;COg_Me i e o {10 marks)
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