Dept. of Chemistry
J. K.  COLLEGE, PURULIA
Internal Assessment Examination - 2019

F.M. - 30                                                           4th Semester                                               Time: 2 Hrs
Answer all questions:
1. a) How many types of electronic transitions are possible for acetaldehyde?
b) Give an example of umpolung reaction.
c) Why are acetylenic protons are more upfield than vinylic ones?
d) What do you mean by consonant pattern of synthons? Give example.
e) Distinguish tertiary amine from a secondary amine.
f) Identify the product:
Succinaldehyde + Methylamine + Acetone
g) Carbonyl stretching frequency of cyclic ketones depend upon the ring size of them- True or False. Explain.
h) Give an example of Nef carbonyl synthesis.
i) Give an example where steric hindrance can change the UV spectroscopic values of isomeric compounds.
j) Which group will migrate in Benzil-Benzilic acid rearrangement: phenyl or p-methoxyphenyl?

2. a) Outline the retrosynthetic analysis for the following compound: PhCH2CH2OH. 
b) What happens when Benzenediazonium chloride reacts with acrylonitrile in presence of cupric ion? Show mechanism.
c) Calculate λmax for the compound
d) Write a short note on asymmetric synthesis.
e) Give one method of preparation of diazomethane.

3. a) i) Write down the mechanism of dihydropyran as the protecting group of alcohol. (3)
    ii) How the intermolecular nature of Fries rearrangement can be established? Explain with   
     one example.  (2)
b) i) Carry out the following conversion:     (2)
     PhCH2CH2NH2 to PhCH2CH2NMe2    
     ii) Predict the structure of the given ketone molecule having molecular formula C6H10O. The NMR data is as follows: δ 2.30(s, 6H), δ 2.27(s, 3H), δ 6.09(s, 1H).           (3)         
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1. Answer all questions                                                                                                           1X10
a. Give the condition of substituted allene to be optically active.
b. Citric acid contains ______prochiral centre.
c. Why para-nitrophenol is more acidic than phenol?
d. Write down the +ac conformation of 1-amino-2-bromo-2-chloroethanol.
e. For 1,2-dibromoetane which form is more stable –Anti or gauche?
f. Why acetylacetone contains 80% in enol form at equilibrium?
g. Which is stronger nucleophile –PH2 or –SH?
h. Write the correct condition for an exothermic reaction w.r.t. ΔH.
i. Give stereochemical requirement of E2 reaction.
j. What are the products when isobutene is reacted with bromine at 1270C in presence of light?
2.  Answer all questions                                                                                                              2X5                                                                                         
a. Draw the labeled free energy profile diagram for a two-step reaction where 1st step is faster step.
b. Find the topic relationship of C-2 & C-3 hydrogen atoms of meso-2,3-dibromobutane.
c. Comment on the stabilities of (±)ap form, M-gauche and P-Gauche form of CH3CH2Cl.
d. R-2-methylcyclohexanone is racemised in presence of base or acid-explain.
e. Designate the following compound as Ra or Sa.

i)                              ii)


  
3.  Answer all questions                                                                                                  5X2
a. i) Write the mechanism of Phase transfer catalyst in substitution reaction.                 2.5
  ii) Give an example of reaction which shows primary kinetic isotopic effect and explain. 2.5
b. i) Write a short note about Hoffmann elimination of a quaternary ammonium hydroxide.  3
  ii) Give an example of E1cB reaction with giving mechanism.                                              2
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Answer any 30 questions from the following:                                                                                       1X30
Choose the correct option for all the following questions.
1. If the metal ions are highly bound to the enzyme, then it is called
A) Cofactor              B) Prosthetic group         C) Metallo-enzyme   D) None of these.

2. Urase and Carbonic anhydrase contains metal ions respectively are 
A) K+ and Mg2+               B) Ni2+ and Zn2+       C) K+ and Zn2+          D) Ni2+ and Mg2+.

3. The correct net balanced equation of glycolysis is
A) Glucose + 2 ADP + 2 [P]i + 2 NAD+ --> 2 pyruvate + 2 ATP + 2 NADH
B) Glucose + ADP + 2 [P]i + 2 NAD+ --> 2 pyruvate + ATP + 2 NADH
C) Glucose + 2 ADP +  [P]i + 2 NAD+ --> 2 pyruvate + 2 ATP + 2 NADH
D) None of these.

4. The name of first two carbon unit of Krebs cycle is
A) Pyruvate     B) Acetyl Co-A     C) Citrate    D) none of these.

5. The oxidizing agents used by cell in Krebs cycle are 
A) NADH and FADH2   B) NAD+ and FAD    C) NAD+ and FAD+        D) None of these.

6. Which is wrong about fermentation?
A) It makes ATP molecules                                 B) It occurs in absence of oxygen
C) It release energy from food molecules in in absence of oxygen   D) All of these.

7. Alcoholic fermentation occurs in
A) Humans and other higher order animals           B) Only humans 
C) Only organism like yeast.                                 D) Yeast and higher order animals.

8. Number hydrogen bonding present in G-C and A-T base pairing respectively are
A) 2 and 3   B) 3 and 3    C) 2 and 2   D) 3 and 2.

9. For higher organism most of the enzyme show optimum activity around pH
A) 7          B) 6           C) 6 to 8       D) 7.2.

10. Which one is correct for competitive inhibition?
A) theVmax value increases whereas Km remains unchanged   
B) the Km value increases whereas Vmax remains unchanged
C) both Km value Vmax  value remains unchanged
D) both Km value Vmax  value remains increases. 

11. What are A and B in the following reaction
      Pyruvate + NADH  → A + CO2 → B +NAD+
A) Acetyl Co-A and Ethanol                               B) Acetaldehyde and Acetyl Co-A  
C)  Acetaldehyde and Ethanol                             D) none of these.

12. The enzyme used in the following reaction
Fructose-6-phosphate → Fructose-1,6-diphosphate   is
A) Aldolase              B) Hexokinase         C) phosphoglyceratemutase              ) None of these.

13. FAD acts as hydrogen acceptor in conversion of succinic acid into fumaric acid because
A) It is better than NAD+                                                       B) other oxidizing agent is absent 
C) in this reaction the free energy change is insufficient to reduce NAD+            D) None of these.

14.  For the reaction
           K1K3
 E+S ⇌ES →  E+P  ,   the value of Km is 
K2
A)   K1+ K3/K2     B) K2 + K3/K1       C) K1+ K2/K3      D) none of these.

15. Heavy metal ion can non-competitively inhibits the enzyme action. The correct general reaction for Hg2+ is  
A) E-OH  +  Hg2+⇌    E-O--- Hg2+    +   H+        B) E-SH  +  Hg2+⇌    E-S--- Hg2+    +   H+
C) E-S-  +  Hg2+⇌    E-S--- Hg2+                                     D) none of these.

16. Which is true for a K-class allosteric effector? 
A) It changes the Km and not the Vmax.            B) It changes both the Km and Vmax.
C) It changes the Vmax and not the Km.            D) It does not changes Km or Vmax.

17. The cholesterol lowering drugs like statin 
A) does not inhibit the enzyme HMG-Co-A reductase  B) inhibit the enzyme HMG-Co-A reductase
C) inhibit the enzyme HMG-Co-A oxidase           D) none of these.

18. Lock and key model & Induced fit theory model are respectively also known as 
A) Koshland’s model & Fischer’s template theory B) Fischer’s template theory &Koshland’s model 
C) Bayer strain theory & Fischer’s template theory D) none of the above.

19. Hexokinase acts on 
A) Fructose, Glucose, Glucosamine and Galactose     B) Fructose, Mannose, Glucosamine and Galactose
C) Fructose, Mannose, Glucosamine and Glucose  D) none of the above

20. Amylase cleaves 
A) β-glycosidic linkage                                                     B) α-glycosidic linkage
C) Both β-glycosidic linkage and α-glycosidic linkage      D) none of these.

21. Xanthoprotic reaction of amino acids show
A) Blue coloration B) Violet coloration C) Yellow coloration D) Green coloration

22. An essential amino acid for children is
A) Alanine    B) Glutamine    C) Leucine      D) Arginine

23. The full form of HDL is
A) High Density Liposome               B) High Dielectric Lipid 
C) High Density Lipoprotein            D) Highest Derived lipid

24. Phospholipid participates in
A) the absorption of fat from the intestine       B) the transportation of fat from the liver
C) the desorption of fat from the intestine       D) the accumulation of fat in liver

25. Lipids are 
A) soluble in water                                                         B) insoluble in nature
C) soluble in organic solvents                                        D) spairingly soluble in water

26. For basic amino acids, the pH of isoelectric point is
A) = 7           B) = -7           C) ‹7           D) ›7

27. Cholesterol is a
A) good conductor of heat                           B) poor conductor of heat
C) moderate conductor of heat                     D) None is true

28. Lipids are of great importance to the body as the
A) chief concentrated stored form of energy                      B) enzymatic catalyst
C) mechanical function operator                                        D) simplest description of peptide

29. The complete sequence of a protein chain is described by the
A) Primary structure                                           B) Tertiary structure
C) Quarternary structure                                     D) Secondary structure

30. Phospholipid participates in
A) the absorption of fat from the intestine           B) the transportation of fat from the liver
C) the desorption of fat from the intestine           D) the accumulation of fat in liver

31. Most commonly found alcohol in the formation of wax is
A) Ethyl alcohol                         B) Cetyl alcohol
C) Glycerol                                D) None of the above

32. The difference between fat and oil is only physical
A) Fat is liquid while oil is solid                                    B) Fat is solid while oil is liquid
C) Fat is semi-liquid while oil is liquid                          D) None of the above

33. The metal ion involved in the complex formation with biurate
A) Zn2+                B) Mg2+               C) Fe2+                  D) Cu2+

34. The category of protein, β-Pleated sheet belongs to
A) Primary structure                                          B) Tertiary structure
C) Quaternary structure                                     D) Secondary structure

35. Lipids are mainly classified into four categories
A) Primary, secondary, tertiary and quaternary             B) Simple, complex, derived and miscellaneous
C) Enzymatic, mechanical, protecting and hormonal     D) Both A and C

36. The product having the ability to cure lipoprotein lipase deficiency (LPLD) is 
A) Flydera       B) Slydera        C) Glybera         D) Blycera

37. Derived lipids are obtained on the hydrolysis of
A) Glycerophospholipids                         B) Miscellneous lipids
C) Sphingophospholipids                         D) simple and complex lipids

38. The amino acid containing an indole ring is
A) Threonine     B) Cysteine     C) Tyrosine    D) Tryptophan

39. Which one is an optically inactive amino acid?
A) Valine                B) Serine              C) Glycine              D) Histidine

40. Glycolipids contain
A) Glycerol, carbohydrate and nitrogenous base             B) Phosphate, nitrogenous base and lipid
C) Fatty acid, carbohydrate and nitrogenous base                  D) Glycerol, phosphate and nitrogenous base
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Answer any five questions:
1. a) How can you distinguish the following pair by IR spectroscopy?                                 2
CH3CH2COOH and CH3COOCH3
b) Calculate the λmax values for the following (any two):                                                   3



c) Give the structural formula of the compound from the following spectral data:              3
Mol. formula C9H10O2
IR: 1725 and 830 cm-1
NMR:  7.85-7.20 (4H, unsymmetrical pattern);  3.82 (3H, singlet); and   2.35 (3H, singlet)
d) Why the ethylenic protons strongly shielded?                                                           2

2. a) β-D-anomer of an aldohexose undergoes faster oxidation with Br2-Water- explain.              2
b) Synthesise 6-deoxy-L-mannose from L-mannose.                  				4
(N.B. use O2/Pt reagent as one of the step. It converts terminal alcohol into a –COOH group.)
c) Give the structure (Fischer) for A, B & C.
 Methyl--D-Glucopyranoside   2HIO4   A        1)Br2/H2O                         B +  C.                  2
                                                                           2) Dil. Acid
d) What is anomeric effect? Discuss with an example.                                                            2

3.     a) Show the steps of Merrifield solid phase peptide synthesis.                                      4
b) Give an application of Sanger’s reagent in polypeptide sequence determination.    2
c) Give hydantoin synthesis of tryptophan.	                                                           2
d) Explain the structure of a peptide bond.                                       		                   2
4.  a) Give retro synthesis of the followings:                                                                                2 x 3


b) Write a short note about “Umpolung”.                                                   2
c) What are the reagents used for synthon -CH2COOH, CH3CO+, R+ and CH3CO-?  2

5.  a) What happens when the compound (A) is heated at 1600C – Explain.                                          3




b) Write the major product in the following reaction:                                                                  2


c) Write down the selection rules for migration of an optically active alkyl group in
sigmatropic rearrangement in 4n and (4n+2) π-electronic system under thermal and
photochemical condition. Explain any one with FMO approach.                           11/2+21/2= 4
d) What do you mean by “ene reaction”?                                                                                             1


6. a) Explain the mechanistic path way of chymotrypsin enzyme.                                                      5
b) Draw the citric acid cycle (Kreb’s cycle) with showing the intermediate and naming the corresponding enzyme involved.                                                                                                           5
7. a) Describe the Hantzsch synthesis of pyridine derivative with mechanism.                          3
b) How can you convert: pyrrole into 3-chloropyridine mentioning the steps involved?      2
c) Phenylhydrazone of ethylmethylketone gives two products in presence of H2SO4.
Explain the formation of both of them with mechanism.                                                    5

8. a) Explain the Watson-Crick model of DNA molecules with showing the base pairing.          3
b) Give the structure of ATP with showing the β-glycosidic linkage.                               1
c)   Name an alkaloid that is found in black pepper, write its structure. (ii) Outline a total synthesis
of this alkaloid.                                                                                                                2+3
.   d) Which L-amino acid has R-configuration?                                                                                  1

9. a) Describe the Bardhan-Sengupta synthesis of Phenanthrene.                                                   3
b) V2O5 oxidation of naphthalene and 1-naphthylamine gives the same product. Identify the compound and offer an explanation. What happens when 1-nitronaphthalene is similarly oxidized?	                                  1+2+2
c) Explain why anthracene cannot be prepared from naphthalene by Fridel-Craft reaction with succinic anhydride?         2
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