2026

( Inorganic Chemistry——m )

Full Marks : 45
Time : 2 hours

The figures in the margin indicate full marks
Jfor the questions.

1. Answer the following in short : 1x5=5

fa) State True or False :

Metal-halogen bonds are more
labile than metal-nitrogen bonds.

(b) Give one example of a Fischer carbene
complex.

fc) The rate of water exchange for
[Mo(H,0)g]%* is very slow. Why?

(d) Draw the active site structure of
Fe,S, ferridoxin.

(e} What is the role of CuCl, in Wacker
process?
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2. Answe i
r any five of the following questions : () Stat th imary i t M
e e prim requiremen or

2x85=
fa) The second-order rate const t5 3¢ sy metal-allyly copplexsjto] MnderEo
for formation of Ra p-hydride elimination and draw the
OH &
[V(OH,)6]2* and )'(_ LVX( 2)sI”  from structure of the resulting products.
8 or X~ =ClI~, NCS~ e :
and N: are o (g) Distinguish between Fischer and
A : o in the ratio 1:2:10. What , "‘) \'0\: \ Schrock carbenes based on the
(\ '\
detetbnina a suggest about the ratg 2 oxidation state of the metal and the
Ao g step for the SUbStItutldIf/ Fos \'f;‘| nature of the carbene carbon.
'\ 4\ J“ /’/:’3 . () What is chelation therapy? Name
If 7\D? (gl ; :
(b) Wha substitution process is assomatlve\ ) G/{: one c%lelatmg agent used in metal
any may it be difficult to characterize ‘\:Z‘ s D poisoning.
aqua ion as labile or inert? 0 i) What is the role of ATP in active

transport? Give one example of an

() Nickel co ] _
€l complexes are observed to active transport system.

undergo substi
than plaunub;Ut:ot:an much faster () What is the biological role of
explanation. plexes. Offer an magnesium, and what happens when
: is it deficient?
{d) Pl'edlct the
product
reactions': T following 3. Answer any jour of the following questions :
' 5x4=20
L t
G E S +NH; — ' (@ (i) Octahedral complexes of metal

centres with  high oxidation
numbers or of d metals of the
second and third series are less
labile than those of low oxidation
number and d metals of the first
series of block. Account for this
observation on the basis of a
dissociative rate determining step. 3

(i) [Pt(NHg)Br,]-

+NH3 T

e E

than benzen
€ toward o
aromatic substitution P electrophlllc
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(ii) The ligand exchange  in
[Fe(phen);])3* and in [Fe(bpy)s]®* is
much slower than the transfer of
an electron from the bipyridine
complex to the phenanthroline
complex. Why does this rule out
an inner sphere mechanism for the
electron transfer?

(e)

(S5)

Discuss the Monsanto acetic acid
process for the production of acetic
acid. Provide the chemical equations
for the catalytic cycle and explain the
role of the iodide promoter.

Explain the Dewar-Chatt-Duncanson
model for the bonding of ethylene to
a transition metal. Use diagrams to

(b) A Pt(ll) complex of tetramethyldiethyl- illustrate o-donation and z-back-
enetriami i - 10°
: i ne 1s‘ attacked by Cl™ 10 bonding, and describe how this affects
’umes. less rapidly than the diethyl- the C—C bond length.
enetriamine analogue. Explain this
observatlon'm terms of an associative Discuss the mode of action of cis-platin
rate-determining step. as anticancer drug
{c) ’ff[‘he rate of loss of chlorobenzene, PhC], (h) Discuss about the structure and
-rom [W{.COML{PhCI)] increases with function of haemoglobin.
increase in the cone angle of L. What
does this observation suggest about 4
the mechanism? 4. Answer any one of the following questions : 10
(d) Describe the complete catalytic cycle £ (@) (i) D‘eSign two-step  syntheses o_f
the hydrogenation of alkenesy - .OI‘ cis- and trans-[PtCl,(NO,)(NH3)]
Wilkinson's  catalyst gy e starting from [PtCl,]?". 5
Include the specific (PPhg)s]. " : A
Do roles of oxidative (ii) What 1-'.3 synthetic gasoline? Discuss
g e : Uctive elimination Stes the Fischer-Tropsch process for
mechanism preparing synthetic gasoline. 1+4=5
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(b) How does each of the following
modifications affect the rate of a square-
planar complex substitution reaction?

() Changing a trans ligand from
H to Cl

() Changing the leaving group from
CltoI

(i) Adding a bulky substituent to
a cis ligand

(iv) Increa;sing the positive charge on
the complex

(c) (i) Discuss the structure and function
of carbonic anhydrase.

(i) Define the term ‘oxidative addition’
in organometallic cHemistry. Discuss
its effect on the oxidation state,
coordination number, and
d-electron count of a transition

Discuss about the classification
and key component of the catalytic
ycle of the nitrogenase enzyme.
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metal complex. 1+4=5

(5]

(7))

(i) Complete the following reaction :
(0C)sMnCH3 +CO ——

What type of reaction is this?

Write down the mechanism of

this reaction. 1+14325
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