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FIRST YEAR EXAMINATION FOR THE AWARD OF DEGREE OF BACHELOR OF SCIENCE AND BACHELOR OF EDUCATION (SCIENCE)
CHEM 130: ORGANIC CHEMISTRY I
SREAMS: BED SCI &BSC (Chemistry, Industrial chemistry, Biochemistry, Biomedical science and technology, Biology, Microbiology and Mathematics)
INSTRUCTIONS
Answer Question One (Compulsory) and any other Two Questions

QUESTION ONE (30 MARKS)
a) Name the following compounds according to the IUPAC system of nomenclature. (6 marks)








b) Predict the hybridization, bond angles, and geometry for the carbon atoms in ethyne (C2H2).  												(2 marks)




c) Draw the structures of the major and minor product(s) of each of the following reactions.												(4 marks)


d) Write suitable series of equations showing how the following compounds could be prepared from the designated starting materials and indicate any necessary reagents.	 (5 marks)
(i) 2,2-Dichlorobutane from acetylene             
(ii) 2,2-Dibromopropane from 1,2-dibromopropane
(iii) 3-Ethyl-2-pentanol from 3-ethyl-2-pentene 

e) Write the structural formula for the five constitutional isomers that have the molecular formula C6H14 and name them according to the IUPAC system of nomenclature. 	(5 marks)

f) Discuss the physical properties of alkenes.					(4 marks)

g) Using suitable equations, discuss two (2) methods of synthesizing alcohols. 	(4 marks)

QUESTION TWO (20 MARKS)
a) Write the stepwise mechanism of the free radical polymerization of ethene. 	(6 marks

b) Write the major organic product of each of the following reactions. 		(8 marks)


















c) Name the following alkyl groups according to the IUPAC system of nomenclature and classify each one as primary secondary or tertiary.						(6 marks)
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QUESTION THREE (20 MARKS)
a) Write the organic product or reagents of the following reactions. 		(7 marks)



b) Using relevant equations, discuss two (2) methods of preparing alkynes.	(4 marks)

c) Write the stepwise mechanism of the following reaction.				(6 marks)


d) Determine the E/Z configuration of the following alkenes. 			(3 marks)









QUESTION FOUR (20 MARKS)
a) Complete the following reaction and provide a plausible mechanism for the process. 													(4 marks) 


b) Starting with an appropriate alkyl halide and base, outline syntheses that would yield each of the following alkenes as the major (or only) product.				(4 marks)



c) Briefly explain the following observations;					(3 marks)
(i) The boiling points of unbranched alkanes increase with increase in molecular weight.
(ii) The melting points of isomeric alkanes increase on branching.
(iii) Alkanes are virtually insoluble in water.

d) The α-amino acids are represented by the following general formula


Write the structural formulas for the following α-amino acids.				(3 marks)
(i) Isoleucine (R = sec-butyl)
(ii) Valine (R = isopropyl)
(iii) Aspartic acid (R = XCH2, where X is the functional group that characterizes carboxylic acids)

e) Draw the structures of the following compounds:					(6 marks)
(i) 4-Methyl-4-penten-2-ol
(ii) 4-Methyhexanoic acid 		
(iii) N-ethyl-N-methyl-1-propanamine		
(iv) 4-Methylpentan-2-one				
(v) 4-chloro-3-methylheptanal
(vi) 2-isopropyl-5-methylphenol
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