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     Sohag University                                        Faculty of Science                                       Chemistry Department
2nd semester examination, 2015-2016

Course Title: Biochemistry, polynuclear, heteocyclic I and carbohydrates
Chemistry & (biology, physics and geology gps.)                                       Code: 364 Ch

Third year students                         Date: May 14, 2016                             Time: 3 hours

Answer five questions only of the following: - (36 marks for each question)
Q.1- Illustrate in equations the following reactions:

a) Pyrrole with HCN/HCl.

b) Exhaustive methylation of tetrahydropyrrole.

c) Furfural with ethanolic KCN.

d) Furan with maleic anhydride.

e) Thiophene with n-butyl-lithium

f) Indole with CHCl3/NaOH.

g) Pyridine with methyl bromide.

Q.2- a) Write one method only for the synthesis of the following:

Thiophene    –    Indole    –    Coumarone    –    Thionaphthene
b) Give the evidences which led to the cyclic structure of glucose and discuss one method for determination of its ring size.
Q.3- a) Explain by equations the synthesis of the following compounds from glucose:

Gluconic acid    –   Sorbitol    –    Fructose    –    Saccharic acid    –    Arabinose
    b) Explain the following: (by equations and examples if possible)

Invert sugar    –    Anomers    –    Epimerization
Q.4–A) Select and encircle the most appropriate answer :-

1- Glucose is:

 a- Source of energy.       b- Not reducing sugar.        c- Ketohexose.        d- Pentosugar. 

2- Glycogen contains: 

a- More B 1,4 than B 1,6 bonds.                               b- More B 1,6 than B 1,4 bonds.

c- More α 1,6 than α 1,4 bonds.                                d- More α 1,4 than α 1,6 bonds.

See the next page……
3- End product of aerobic glycolysis is:

a- Acetyl coA.               b- Lactate.               c- Pyruvate.           d- CO2 and H2O.

4- Glycolysis is always anaerobic in:

  a- Liver.                       b- Brain.                  c- Kidneys.             d- Erythrocytes.

5- ketone bodies are synthesized in: 

  a- Adipose tissue.         b- Liver.                   c- Muscles.              d- Brain.

6- lipids are stored in the body mainly in the form of :

    a- Phospholipids.        b- Glycolipids.         c- Triglycerides.      d- Fatty acids.

7- Oxidation of fatty acids occurs:

    a- in the cyctol                                 b- in the matrix of mitochondria 

    c- on the microsomes                      d- on inner mitochondria membrane

8- Ketone bodies are: 

    a- Succinyl coA , α-ketoglutrate and acetyl coA.     b- oxaloacetate, acetaldehyde and malate.

    c- Acetoacetate, β-hydroxybutyrate and acetone.     d- non of the above. 
9- The major process responsible for maintaining blood glucose 4 hours after last meal is :  

  a- Glycolysis.                                             b- Glycogenolysis. 

 c- The pentose phosphate pathway.           d- Gluconeogenesis .

10- Diabetes mellitus can be diagnosed by estimation of:

   a- Glycated hemoglobin                          b- The presence of glucose in urine 

   c- Plasma level of c–peptide .                 d- Fasting and postprandial blood glucose. 

11- In which compartment does glycolysis occur?

a- The mitochondria.                                    b- The nucleus.    
 c- The soluble cytoplasm.                          d- The rough endoplasmic reticulum.

12- In which compartment does Tricarboxlic acid cycle occur?

a- Mitochondria.                                         b- Cytoplasm.    
c- The rough endoplasmic reticulum.        d- The nucleus.  

See the next page……
13- All of the following are intermediates of T.A.C  Except :

a- Citrate.              b- Malate.               c- Propionyl CoA.             d- Oxaloacetate .

14- Diabetes mellitus is due to the deficiency of the action of which hormone :

a- Glucagon.         b- Insulin.          c- Thyroxin.           d- Nor-epinephrine .  

15- In which compartment does pentose phosphate pathway occur ?

  a-The mitochondria.                                 b- The soluble cytoplasm.       
  c- Both of them.                                       d- Non of them .

16- Type 11 diabetes:

a- Occurs usually early in life.                 b- The patient is usually obese.   

c- Rarely proceeds to ketosis.                  d- Non of them. 

17- Oxidation of acetyl Co A in Krebs cycle produces :

a- ATP.          b- 12 ATP.        c- 15 ATP.          d- 24 ATP. 

18- Anaerobic glucose oxidation produces:

a- one molecule of pyruvic acids.                b- Two molecule of pyruvic acids. 

c- one molecule of lactic acid.                      d- Two molecule of lactic acid.                      

19- The enzyme which is lacking in muscles but present in normal liver is:

a- Glycogen phosphorylase.                         b- phosphoglucomutase.   
c- Glucose 6 phosphatase.                            d- creatine kinase.

20- The major process responsible for maintaining blood glucose 40 hours after last meal is:

a- Glycolysis.                                              b- Glycogenolysis.      
c- The pentose phosphate pathway.           d- Gluconeogenesis .

21- Type 1 diabetes : 

a- Occurs usually early in life.                      b- The patient is usually obese.    

c- Is due to destruction of liver cells.            d- Treatment by tablet. 
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See the next page……
B)  Write the causes of the following:

a- Ketonemia and ketonurea.               b- Ketone bodies synthesis.              c- Diabetes 1.   d- Diabetes 11.     e- Favism.       F- Hypoglycemia.      g- Gluconeogenesis.     h- lipolysis.

Q.5-
A) Define The followings :

a- Glycolysis.           b- Gluconeogenesis.           c- Glucosuria.          d– Kreps cycle. 

e-ketonurea.          f- ketonemia.        g- Ketosis.       h- Calmodulin.         i- glycogenolysis. 

B)  Illustrate with chemical equations the olefenic character of  anthracene or phenanthrene.                                                                         (8 marks)

C) Choose the correct answer (only one).                           (10 marks, 2 each)

1. How many resonance structures are possible for naphthalene?

  a) 1                          b) 2                      c) 3                                d) 4

2.   Which is the major product of the nitration of 1-naphthol?  

a)  4-nitro-1-naphthol                     b)  2-nitro-1-naphthol

c)  5-nitro-1-naphthol                     d)  8-nitro-1-naphthol

3. In the Haworth synthesis of  2-methylnaphthalene, we need the following starting  materials
           a)  benzene + succinic anhydride            b)  benzene + phthalic anhydride

           c)   naphthalene +  succinic anhydride    d)  toluene  + succinic anhydride 

4. The sulphonation of 1-naphthylamine  at 130 oC for a short time gives 

a)  1-naphthylamine-8-sulphonic acid           b)  1-naphthylamine-3-sulphonic acid  

c)  1-naphthylamine-4-sulphonic acid           d)  1-naphthylamine-2-sulphonic acid  

[image: image11.png]


5. Which is NOT an aromatic compound?

a) Naphthalene        b) 2- naphthol     c)  decalin     d) cyclopropenyl cation  
Q.6. a)  Illustrate with chemical equations only one of the following: (12 marks)
i. The synthesis of 2-Aminoanthraquinone and Alizarin (1,2-dihdroxyanthraquinone) from anthracene
See the next page……
ii. 2- Halogenated naphthalene and naphthalene-2-carboxylic acid from naphthalene
      b) Illustrate with chemical equation the reaction of benzenediazonium chloride (PhN2+  

       Cl) with 2- naphthol.                                                                                   (4 marks)
c) Choose the correct answer (only one).                                       (20 marks, 2 each)
1. Which of the following resonance structures of phenanthrene is most important and stable?
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        a)                              b)                             c)                             d)              

2. Benzoin condensation (the reaction of two molecules of benzaldehyde) can be catalyzed   

    by  

     a) cyanide ion                b)  thiamine                    c) OH- ion                         d)  (a,b)

3. Anthrone can be prepared from

a)  o-benzyl benzoic acid + HF acid        b)  reduction of  anthraquinone with Sn/HCl

c)   (a,b)                                                    d)  Distillation of  anthraquinone with Zn

4. phenanthrene-9-carboxylic acid can be prepared from
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c) 9-caynophenanthrene                            d) all above (a,b,c)

5.  Which is/are the major product(s) of the nitration of 1-nitro-9,10-anthraquinone?  

a)  1,5-dinitro-9,10-anthraquinone + 1,8-dinitro-9,10-anthraquinone

b)  1,4-dinitro-9,10-anthraquinone           c)   1,2-dinitro-9,10-anthraquinone 

d)  1,3-dinitro-9,10-anthraquinone                                                     See the next page……
6. The reaction of o-benzoyl benzoic acid with sulphuric acid  gives

a)  anthraquinone       b)  anthracene     c)   anthrone         d)  (a,b)

7.  9,10-dihydroanthracene can be prepared  from the reaction of 

       a)  two molecules of benzene + two molecules of CH2Br2 in presence of AlCl3  
       b)  two molecules of benzyl chloride with AlCl3       

       c)   anthracene + mixture from Na metal and alcohol

       d)  all above (a,b,c)  

8. The reduction of anthraquinone with Zn/NaOH gives

  a)  anthrone                                   b) anthraquinol (anthracene-9,10-diol)
  c)   9,10-dihydroanthrol                d)  anthracene

9. In the Haworth synthesis of  anthracene, we need the following starting   

      materials
           a)  benzene + succinic anhydride            b)  benzene + phthalic anhydride

           c) naphthalene +  succinic anhydride      d)  naphthalene + phthalic anhydride

10.   which structure below is capable of reacting with the base guanine in DNA to form a DNA adduct (causing distortion of DNA)?
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       a)                                   b)                                      c)                                       d)

Good Luck
Prof. Dr.Nagwa M. ElSawi, Dr. El-Sayed Abdellah, and Dr. Abdelraheem M. Ahmed
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