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Answer ALL Questions 

Q1.  

(a) Define the following terms: (2 Marks each) 

i)  Primary structure of a peptide 

ii) Anomeric effect 

iii)  Osazone 

iv) Nucleotide 

(8 Marks) 

 

(b) Explain, why bromine-water, and not the Tollens reagent, is ideal for identifying 

reducing sugars. 

 (4 Marks) 

 

(c) Explain why it is challenging to attempt the synthesis of nucleic acids. 

(4 Marks) 

 
 (Total Marks: 16 Marks) 
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Q2.   

(a) Name the following bio-molecules.  (2 Marks each)  

  

(b) Complete the following reactions by drawing the structures of the principal 

organic products A to G: (2 Marks each) 

 

 

 (Total Marks: 20 Marks) 

 

Q3. 

(a) Draw the Haworth formula and the corresponding 1C4 conformer of the -anomer 

of D-allopyranose.(4 Marks) 

 (4 Marks) 

 

(b) Monosacharide sugars are prone to mutarotation. Assuming that only the - and -

pyranoses are present in an aqueous solution of glucose of specific rotation 
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+52.6o; calculate the percentage of each anomer present at equilibrium. The 

specific optical rotations of pure  and -D-glucopyranoses are +112.2o and 

+18.7o, respectively. 

 (4 Marks) 

(c) An unknown carbohydrate of formula C12H22O11 reacts with the Tollens reagent to 

form a silver mirror. None of the -glycosidases has any effect on the 

carbohydrate, a -galactosidase hydrolyses it to D-galactose and D-allose. When 

the carbohydrate is methylated (using methyl iodide and silver oxide) and then 

hydrolysed in dilute HCl, the products are 2,3,4,6-tetra-O-methyl-D-galactose and 

2,3,4-tri-O-methyl-D-allose. Propose a structure and systematic name for this 

unknown carbohydrate. 

 (10 Marks) 

(Total Marks: 18 Marks) 

 

Q4. 

(a) Why is N-terminal residue analysis more attractive in peptide structure determination 

than C-terminus residue analysis? 

 (4 Marks) 

(b) A chemical ecologist, on a mission to discover the bio-molecules that help sustain life 

in desert conditions, isolated a heptapeptide from the urine of a Kalahari Desert frog.  

Amino acid analysis of this heptapeptide revealed a composition of: Arg, Val, Tyr, 

Glu, Lys, Ala and Gly. Reaction of the heptapeptide with dansyl chloride, followed 

by acid hydrolysis yielded Dansyl-Ala. 

Digestion of the heptapeptide with carboxypeptidase gave Gly as the first detectable 

amino acid. Selective hydrolysis with trypsin gave free Arg, a dipeptide (Ala-Lys) 

and a tetrapeptide A containing Glu, Gly, Tyr and Val. Pepsin catalysed cleavage of 

the heptapeptide gave a tetrapeptide B and a tripeptide (Val-Glu-Gly). On the basis 

of this information, deduce the amino acid sequence of the native heptapeptide and 

that of tetrapeptides A and B. 

(12 Marks)  

 (Total Marks: 16 Marks) 


