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SEMESTER END EXAMINATION, october 2017

SEMESTER: III of B.Sc                                                                                 Date:01/11/2017                                                              
Subject: : Organic and Inorganic Chemistry (PAPER-II CH-203)
Time: 2 hours                                                                                                           Marks: 60

Instructions: 1) Answers to the two sections should be written on separate books.

                     2) All questions are compulsory

                     3) Figures to the right indicate full marks

                     4) For questions 2,3,4 there is choice for question A 

SECTION I (ORGANIC CHEMISTRY)

1. Answer any five of the following questions.
i) Which of the following compounds are UV-Vis active?  Identify the chromopore present in the UV-Vis active compounds.
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ii) Give two differences between UV-Vis and IR spectroscopy.


       (2)
iii) Write the product of the following reaction and indicate with justification if the alcohol is behaving like an acid or base.
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iv) Which the structure of an unsymmetrical aromatic ether.



       (2)
v) Write the IUPAC name of the following compounds.
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vi) Write the structure of the following compounds.




       (2)
a) 4,4-dimethylcyclohexanone

b) 4-(4’-hydroxyphenyl)-4-oxobutanal

vii) Arrange the following compounds in order of their polarities with justification.
       (2)

a) propane
b) ethanol
c) acetone
2. A) i) a) Draw a representation of the UV spectrum showing λmax and Єmax for the following compound A. 








       (1)
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b) Write the oxidation product upon treatment of compound A with dilute KMnO4.  (½)
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c) Compare the λmax and Єmax of compound B with compound A and name the type of shift involved w.r.t. to λmax and Єmax. 





    (1½)
ii) Write the structure of the products formed in the following reactions.

       (2)
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OR
A) i) For each of the following pairs of compounds, give one characteristic IR absorption band that could be used to distinguish between them.
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ii) Write the products for the following reaction with mechanism.


(2)
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 B) i) Use the Woodward-Fieser rules to predict the λmax values for the following enone. (3)
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ii) Write the product for the reactions given below.
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3. A) i) Complete the following scheme.






(3)
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ii) Can the following two compounds be distinguished by IR spectroscopy?  Justify your choice. 









(2)
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OR

A) i) Write the product of the following reaction with mechanism.  Name the reaction involved. 
                                                                                                                                                       (3)
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ii) Write the characteristic absorptions (in cm-1) for C-O and C=O bonds in IR spectroscopy and explain why C=O bond absorbs at higher value than C-O.
 (2)
B) i) Write the products formed in the following reactions.



(3)
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ii) Complete the scheme given below. 





(2)
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4. A) i) Complete the following reaction.  How will you establish the completion of reaction by UV spectroscopy?








       (3)
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ii) Write the reactants required to prepare the following ether.
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OR
A) i) Use the Woodward-Fieser rules to predict the λmax values for the following.
       (3)
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       (2)
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B) i) Write the products formed in the following reaction.  Which aldehyde will react faster and why?  
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ii) Indicate which of the two compounds (amongst the following three) is responsible for the following spectra.







       (2)

a) benzaldehyde

b) benzoic acid

c) benzyl alcohol
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Figure 1

[image: image22.png]CCLaF

T

B/ e
AL
Sues e |13 4 | 130 G | 6o o
0w | 1003 o4 [ 1200 a0 | oo 4 —n
2w oo | 1o07 ol | 1203 3 | 673 o6 —
Gt 7 | 1% 72 | 1167 G | e e I
7z (e 2 [ o 6
2693 86 | 1468 74 | 1072 86 o





Figure 2

Section II    (Inorganic Chemistry)
Q5]           Answer any five                                                                                             (2x5= 10)

i) What are redox reactions? 

ii) What information can be obtained from a Frost diagram?

iii) Identify the specie undergoing oxidation and the specie undergoing reduction in the following reactions.

a)     Zn      +  CuSO4                               ZnSO4    +   Cu 

b)     MnO4-     +  H2SO3                          Mn2+  + HSO4-
iv) Balance the following redox reaction

                 Fe2+   +  MnO4-                                Mn2+ +Fe3+     (acidic medium)
v) Give the electronic configurations of Ho atom and Ce4+ ion.

vi) Draw the structure of trigonal prism and square antiprism geometries.

vii) Identify the products and balance the following chemical reactions (any two) 

                 Pm2O3       +  NH4Cl

                 Ce(OH)3   +      O2                                

                 TbH2        +    H2O                    

Q6A]  i) Given the following standard reduction potentials, construct the Frost Diagram .                                                                                                  E°red (V)                            (3)
BrO4– + 2H+ + 2e–                    BrO3– + H2O            1.745 V

BrO3– + 5H+ + 4e–                    HBrO + 2H2O          1.49 V
BrO3– + 6H+ + 5e–                    ½ Br2(l) + 3H2O       1.513 V
HOBr + H+     + e–                       ½ Br2 (l) + H2O       1.584 V
Br2 (l) + 2e-                                2Br–                         1.078 V

ii) Explain the Solvent extraction method for separation of Lanthanide elements.          (2)
OR

Q6A]     i)   Explain the Ion-Exchange method for the separation of Lanthanides.                        (3)

             ii) Given the following standard reduction potentials, construct the Latimer Diagram for Manganese in acidic solution.                                                                                         (2)

                                    MnO4-   + H+   +   e-                    HMnO4-                      Eo= 0.90

                                    HMnO4-  + 2H+  + e-                 H3MnO4                     Eo=1.28

                                    H3MnO4  +   H+  + e-                MnO2  + 2H2O      Eo=2.9 
                                    MnO2  + 4H+  +  e-                Mn3+ + 2H2O               Eo=0.95 
                                    Mn3+    + e-                       Mn2+                                          Eo=1.5

                                    Mn2+   + 2e-                      Mn                              Eo=-1.18
Q6 B]  i) What are the consequences of lanthanide contraction?                                              (3)

            ii) Write a short note on the Colour of lanthanides compounds.                                  (2)

**************************

PARENT VALUES AND INCREMENTS FOR DIFFERENT SUBSTITUENTS/GROUPS:

I) CONJUGATED DIENE CORRELATIONS:

i) Base value for homoannular diene = 253 nm

ii) Base value for heteroannular diene = 214 nm

iii) Alkyl substituent or Ring residue attached to the parent diene = 5 nm

iv) Double bond extending conjugation = 30 nm

v) Exocyclic double bonds = 5 nm

vi) Polar groups: a) OAc = 0 nm

 b) OAlkyl = 6 nm

 c) Cl, Br = 5 nm

II) α, β UNSATURATED CARBONYL COMPOUNDS OR KETONES:

1. Base value:  a) Acyclic α, β unsaturated ketones = 214 nm

b) 6 membered cyclic α, β unsaturated ketones = 215 nm

c) 5 membered cyclic α, β unsaturated ketones = 202 nm

d) α, β unsaturated aldehydes = 210 nm

e) α, β unsaturated carboxylic acids & esters = 195 nm

2. Alkyl substituent or Ring residue in α position = 10 nm

3. Alkyl substituent or Ring residue in β position = 12 nm

4. Alkyl substituent or Ring residue in γ and higher positions = 18 nm

5. Double bond extending conjugation = 30 nm

6. Exocyclic double bonds = 5 nm

CHARACTERISTIC IR ABSORPTIONS OF FUNCTIONAL GROUPS

	Functional Group
	Characteristic Absorption(s)(cm-1)

	Alkyl C-H Stretch
	2950 - 2850 (m or s)

	Alkenyl C-H Stretch
Alkenyl C=C Stretch
	3100 - 3010 (m)
1680 - 1620 (v)

	Alkynyl C-H Stretch
Alkynyl C=C Stretch
	~3300 (s)
~1600 - 1690(v)

	Aromatic C-H Stretch
Aromatic C-H Bending
Aromatic C=C Bending
	~3030 (v)
860 - 680 (s)
1700 - 1500 (m,m)

	Alcohol/Phenol O-H Stretch
	3550 - 3200 (broad, s)

	Carboxylic Acid O-H Stretch
	3000 - 2500 (broad, v)

	Amine N-H Stretch
	3500 - 3300 (m)

	Nitrile C=N Stretch
	2260 - 2220 (m)

	Aldehyde C=O Stretch
Ketone C=O Stretch
Ester C=O Stretch
Carboxylic Acid C=O Stretch
Amide C=O Stretch
	1740 - 1690 (s)
1750 - 1680 (s)
1750 - 1735 (s)
1780 - 1710 (s)
1690 - 1630 (s)

	Amide N-H Stretch
	3700 - 3500 (m)
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