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Answer ALL the questions 
What are the assumptions of Crystal Field.Theory (CFT)? Draw the differences in 

the orbital occupancy for high and low spin complexes of d', d, d, and d' metal 
ions based on CFT. Also, explain the magnetic properties of the same complexes. 
Comment on the stability of the following organometallic complexes according to 

18 electron rule. Justify your answer. 
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(5 x 10 = 50 Marks) 

(a) How many categories of organometallic complexes are possible based on the 
bonding nature of metal-carbon bonds? Discuss the categories with examples. 

(b) Draw the structure of chlorophyll? Why does the photosynthesis process can't 
happen without Mg attached to chlorophyl? 

oc 

(a) How does the hybridization of [Fe(CN),] different from [Fels]? Also, explain 
the magnetic properties of both complexes. 

(b) Discuss the stability of carbanions and arrange them in the decreasing order: 

CHa 

CO 

(D) 

(CaHs)� ; (CH),
; (CHy),�H , �H,; CH,�H, 
D 

PPh; 

PPh; 
(E) 

E 

(a) Discuss the stability of carbocations and arrange them in the decreasing order: 
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(b) Discuss the hybridization and geometry of methyl cation, methyl anion, and 
methyl radical through molecular orbital structures. 
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Answer ALL the questions (5 x 10 = 50 Marks) 

What are the assumptions of Crystal Field Theory (CFT)? Draw the differences in 
the orbital occupancy for high and low spin complexes of d, d', d$, and d' metal 
ions based on CFT. Also, explain the magnetic properties of the same complexes. 
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High and low spin complexes of d, d, d9, and d' metal ions based on CFT with 
magnetic properties (each 2 marks; total & marks) 

Slot: D2+TD2 

2 Comment on the stability of the following organometallic complexes. Justify your 
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answer. 

A= 19 e- (Not stable) 
B= 16 e- (Not stable) 

N 

Each example 2 marks (2 x 5 = 10 marks) 

C= 19 e- (Not stable) 

(A) 

D= 18 e- (Stable) 
E= 16 e- (Not stable) 

Organometallic 

Far Example 
atorm he Iigand ae joined tooethet 

There are three categories of OM complexes (see the slide below) 
compounde are c 

(b) Zinc compounds of the formula R,Zn such as (C,H)hZr 

(a) How many categories of organometallic complexes are possible based on the 
bonding nature of metal-carbon bonds? Discuss the categories with examples. 

() P (m) bonded organometallic compounds: 

(B) 

(a) Grignard reagents, R-Mg-X whore Ris an alky or ary group, and Xis a halogen 

co 

These ar ne coed e hese comcexen the fna 

metal and gand forma bond that involves the n-electrons of cA 
ama and m-bonded organometallle compounds 
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CO 

Fe(COh 

immediately 
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Metal-carbonyl compounds formed between metal and carbon monomide possess both -and n 
bonding Generaly. Gxidation state of metal atoms in these compounds is zero 

Role of NMg in chlorophyll 
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Basic Structure of chlorophyll: 2 marks 

Role of Mg2+ in chlorophyll: 3 marks 
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(b) Draw the structure of chlorophyll? Why does the photosynthesis process can't 
happen without Mg attached to chlorophyll? 
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(a) How does the hybridization of (Fe(CN)6] different from [Fele]? Also, explain 
the magnetic properties of both complexes. 

(Fe(CN)]= Octahedral d'sp² Geometry, Diamagnetic (example taken from slide) 

(Fels] = Octahedral sp°d² Geometry, Paramagnetic 

(b) Discuss the stability of carbanions and arrange them in the decreasing order: 
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Stability order is A > B> E>F> D> C 

A 

(a) Discuss the stability of carbocations and arrange them in the decreasing order: 

Stability order is A>C>D>B 

Hc 

B 

H 

Vacant 2p, orbital 

C 

B 

Methyl cation: sp2, trigonal planar (empty pz orbital) 
Methyl anion: sp3, pyramidal shape 

(b) Discuss the hybridization and geometry of methyl cation, methyl anion, and 
methyl radical through molecular orbital structures. 

Methyl radical: sp2, trigonal planar (half-filled pz orbital) 
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