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INSTRUCTIONS: Answer guestion one and any other two questions.

QUESTION ONE (30 MARKYS)

a)

b)

d)

Name the technigue you would use to measure the following aspects of a molecule.

(4 Marks)
(i) Mass and molecular weight
(ii) Nature of functional groups
(iii) The structural framework of C-H bonding
(iv)Nature of double bond conjugation
Explain the following terms; (4 Marks)

(i) Parent peak

(i) MALDI inMS

(iii) Chemical shift

(iv) m/z
2-chropropene shows signals for three kinds of protonsin its *H — NMR spectrum. Draw
the molecular structure and explain this observation. (3 Marks)
Compl ete the following M S bombardment scheme (2 Marks)
RH A?,L»

Organic molecule
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f)

9)

Explain why long conjugated double bond molecules exhibit various color properties.
(3 Marks)

State the respective functional groups and the approximate positions the following

compounds might show IR absorption? (4 Marks)

CH,OH CH; O

() (i) HC===CCH,CHCH,COCH;,

Each of the following compounds has a single *H NMR peak. Approximately where

would you expect each compound to absorb? (6 Marks)
I
C
ch/ ens
(i) (ii) (iii)
0 H HsC
\\C C N CH
CH,CI - — ©fs
2bl2 H/ \O H3C/

(iv) (v) (vi)

QUESTION TWO (20 MARKYS)

a)

b)

With the help of aflow chart diagram, explain the instrumental process of obtaining a
mass spectrum in M S spectrometry. (3 Marks)
What are the masses of the charged fragments produced in the following cleavage
pathways? Draw the fragments. (9 Marks)

(i) Alphacleavage of 2-pentanone (CH3COCH2CH2CHa)

(ii) Dehydration of cyclohexanol (hydrocyclohexane)

(iii) McLafferty rearrangement of 4-methyl-2-pentanone [CH3zCOCH2CH(CHs)2]
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C) From the M S spectrum below, determine the structure of the fragments whose M S peaks
areshownasm/z = 29, 43, 57, 86. The moleculeisa CsH14 adkane (8 Marks)

QUESTION THREE (20 MARKYS)
Use the following chart to answer the questions

FTIR absorptions of some functional groups
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a) Where might the following compounds have IR absorptions? (8 Marks)

CO,H
(ii) HC==CCH,CH,CH

CH,OH
o) C=—N
C|ZOCH3 0@

(iif) HO

b) The IR spectrum of an unknown compound is shown below. What functional groups does
the compound contain? Draw them and state their approximate positions. (6 Marks)

¢) Each of the IR spectra shown below is the spectrum of one of the following five(5)
compounds. Identify the compound that produced each spectrum. (6 Marks)
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QUESTION FOUR (20 MARKYS)

a) How many peaks would you expect in the *H NMR spectrum of the following
compounds? Give their details. (4 Marks)

CHgj

para-Xylene

T
H;C T c o CHj3 M ethyl-2,2-dimethylpropanoate
C

b) What ratio of peak areas in the compound in question (&) would you expect on integration
of the spectrum? Refer to the table provided for approximate chemical shifts, and sketch

what the spectrum would look like. (6 Marks)
C) Draw the mechanism for formation of the fragments that would allow this ketone to be
distinguished by their mass spectra. (5 Marks)
O

)Ou\ \)K/
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d) At what approximate positions would you expect ethyl acrylate, HoC=CHCO,CH,CH3.
to show *C NMR absorptions? Draw a labeled compound and use Figure below for

reference. (5 Marks)
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