Experimental Determination of Structure Past Paper Questions

Multiple Choice
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image6.png
Which of the following shows the splitting pattern for the circled H atom above, in a high
resolution proton NMR spectrum?
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Chlorine has two isotopes, **Cl and *'CL.

These isotopes are present in a sample of 1,1,1-trichloroethane, CHiCl,. The number of
molecular fon peaks expected in the mass spectrum of 1,1,1-trichloroethane is
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The following substance was analysed using an infrared spectrometer.
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One of the splitting patterns seen in the
3-methylbutan-1-ol below is shown.

ligh resolution 'H NMR spectrum of
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Which of the following H atoms, H,, Hy, Hc and H,, would produce this splitting
pattern?
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300 of an organic compound A was burned completely producing 1189 of €O, and 6-08 g of
H0 st the only products

(o) Using the information sbove, clculte the crmpivicalfoil of compensnd A

() The infr-eed spectrum of componnd A i shoen b
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Phenylbutazone is an anti-inflammatory drug used for the short-term
treatment of pain and fever in animas.

(@) Phenylbutazone can be symthesised, in & multi-step process, starting
from compound A.
Elemental microanalysis showed that compound A has a composition, by
mass, of
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Calculate the empirical formula of compound A.

(®) Aninfra-red spectrum for compound Ais shown below.
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Identity the functional group responsible for the peak at 1710 cm”
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(continued)

() The mass spectrum for compound A s shown below.
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© Wrie the molecular formula for compound A.

() Sugeest a possible ion fragment that may be responsible for the
peak at m/z27.

(@ Considering al the evidence, draw a structural formula for compound A.
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Myristicin is another compound that can be isolated from nutmeg.
"H NMR analysis showed there to be seven proton environments and
these are numbered on the skeletal formula shown.
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() Suggest a possible chemical shift for the peak arising due to proton
eenvironment 1.

(i) Identify a proton environment which would produce a doublet in
the 'H NMR spectrum.
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Both spectroscopic and chemical analysis can be used to determine the
identity of an unknown compound.

The following spectra and chemical data were obtained for a colourless
liquid with a pleasant smell.
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Chemical Data
Composition: C79-25%; H 566% 0 15:09%
Fehlings /Benedicts: brick red precipitate forms
Bromine solution: o change

‘Aqueous sodium carbonate: no reaction
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(a) () Determine the empirical formua for the compound.

(1) Using the mass spectrum, determine the molecular formua for the.
‘compound.

(b) identify the functional group in the compound which s responsible for
the peak at 1700cm™ in the Infra-red spectrum.

() Using all of the information, draw a structural formula for the
compound.
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26. A simplified mass spectrum of an organic
compound is shown below.
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Which of the following compounds produces
this spectrum?

A Propane
B Propan-1-ol
C  Propan-2-ol
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26. A simplified mass spectrum of an organic
compound is shown below.
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Which of the following analytical techniques
depends on the vibrations within molecules?

A Nuclear magnetic resonance spectroscopy

B Atomic emission spectroscopy
C  Infra-red spectroscopy
D Mass spectrometry
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The two isotopes of bromine have mass
numbers of 79 and 81. In the mass spectrum
of
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the ion fragment with a mass/charge ratio of
92 could be caused by

A [CHBi]
B [CH,Br]"

C  [CH,NH,|
D [CHNH,"
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Which of the following amines shows no
infra-red absorption between 3300cm™ and
3500cm™?

A (CHy)N

B CH;NHCH,

C  H,NCH,NH,
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