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Answer any four (4) questions of the six (6) questions and every question holds 25
marks. NB: all questions are to be answered in a separate answer sheet.
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Question A

1) What information can one extract from the EI and CI spectra? (5)
2) Compare CI ionization and EI ionization in mass spectrometry? (4)
3) What functional groups can you establish from the IR spectrum bellow?
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4) What are the four important primary regions of the IR spectrum that are
helpful in structural elucidation? Explain. (10)

Question B

1) What is HDI index? Determine the HDI index of the following
compounds.(8)
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2) What information can one extract from the EI spectrum and CI spectra?

(5)
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2) Compound A is a molecule with molecular formula C;oH,30. Determine the
molecular structure of compound A from the spectra given bellow. (12)

B¢, and DEPT experiment spectra of compound A in CDI,

'H NMR 300 MHz
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BC/DEPT NMR 75.5 MHz
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HMBC 300 MHz
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Question C

1)  Identify the compound C¢H O from its 'H, "C/DEPT COSY and

HMQC spectra and show correlations. (10)
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2)  Determine the structure of the molecule where spectral information
Mass, IR, 'H & "*C DEPT NMR, HMQC and HMBC experiments are
given. Assignments need to be convincing and realistic. (1 5)
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HMEC 606 MHz
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Question D

1) Determine the structure of an organic molecule the spectra of which is
given. EI, CI, IR,'H, "C/DEPT experiments are given bellow. (12)
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2) Determine the structure of an organic molecule the spectra of which is
given. El, IR, 'H, “C/DEPT, COSY and HMQC experiments are given

bellow. (13)

MASS 94

100 1 67 .
8 1259 o
0 1"
W E l ‘ 1

p I plarn) | Iy T N ! 1 :
|ll§lillll[llllillllli]l[lllllll |llll!l]llll]llil]lllll‘lll ) Iltiiifif'lllllllllllili'l'lllilillllll||Ill‘illll
40 50 60 70 80 e 90 100 110 120 130 140
IR ]
100 3

o :

R

g 50

é 3

Z E

=

k= S ot N S N R W A

® 22 328 BEp ¢ %

I L} T ¥ L) I ¥ L] L] 'lbe 1 L3 L] i L} E) L] T I Ial“;,o] i 'l.hdigl'ol I L] ¥ L4 L} I t
4000 3000 2000 1000
Wavenumber {cm-1)

ro |
A .

1.0 6.5 6.0 55 50 4.5 4.0 a5 30 2.5 20 1.5 ppm




BC/DEPT NMR 1509 MHz
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Question K

Determine the structure of the molecule where spectral information Mass, IR, 'HNMR, and
BC/DEPT is given bellow. Give explanations in using the information bellow.
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Question F

a) Compare the contribution of the BC NMR DEPT experiment and 'H NMR in
structural elucidation of organic molecules. is one a replacement of the other? (10)

b) Benzylic and allylic carbocations are more stable than secondary and methyl
carbocations. Do you think these carbocations are more shielded or less shielded?
Why? (5)

¢) What does 2D NMR improve from 1D NMR in structural elucidation of organic
molecules? Explain.. (10)




