BINDURA UNIVERSITY OF SCIENCE EDUCATION

CHEMISTRY DEPARTMENT &,

CH203: ORGANIC CHEMISTRY Il
2 HOURS

ANSWER QUESTION ONE AND FOUR OTHERS, TWO FROM EACH OF THE
SECTIONS A AND B. EACH QUESTION CARRIES 20 MARKS

1 (a) Define the following terms as used in organic chemistry.
(i) Organometallic compound [2 marks]
(ii) Radical cation [2 marks]
(ii) Alpha carbon [2 marks]
(b) Provide structures for compounds A and B in the following synthesis.
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(c) Propose a mechanism for the Dieckmann condensation below.
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[8 marks]

(d) How many different kinds of H atoms does CH3aCH2CH2CH2CHz contain?
[3 marks]

SECTION A: ANSWER ANY TWO QUESTIONS

2 (@)  With the aid of examples discuss the following synthesis;
(i) Claisen condensation [5 marks]

(ii) Michael reaction [5 marks]
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(i) Self Aldol Reaction [5 marks]

Describe the ideal properties of a commercial organic product.
[5 marks]

Predict the starting materials required to prepare each of the compounds
below by Diels alder reactions.

\

[8 marks]

Using any reagents of your choice, show how you might accomplish the
following transformation.

[10 marks]

Predict the products of the synthesis below:
—N
1. CH,CH,MgBr, ether
i 2. H,0*

CO,CH,CHj

1. NaOC2H5

[2 marks]

Using reaction outlines describe the differences between crossed Aldol
condensation and Robinson annulation.

[12 marks]




SECTION B:

(@)

(b)

[2 marks]

Apply a detailed retro-synthetic analysis to synthesize the compound
below.

~

[6 marks]

ANSWER ANY TWO QUESTIONS

Propose possible molecular formulas for a compound with a molecular ion
at m/z = 86. [10 marks]

How can two isomers having molecular formula C2HsO be distinguished
by IR spectroscopy? [10 marks]

Interpret the mass and IR spectrum of X shown below; [10 marks]
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Mass spectrum of X
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(b)  Calculate the HDI for a compound with molecular formula C4HsCINO2, and
identify the structural information provided by the HDI. [10 marks]

Using the IR, MS, NMR and UV data identify unknown B (figures attached).
Clearly show steps leading to the structure. [20 marks]
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Table 13.2 tant Absorption Bands in the Infrared Spectral Regior
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Table 14.2 Approximate Chemical Shifts of Carbons in 'C-NMR Spectra

Type of Carbon

End of exam
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