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The structure of phenol is shown in figure 1. There are 6 possible isomers of dichlorophenol. Draw the structures of all six isomers. 

a)
Which of the isomers has the 1H-NMR spectrum labelled 1a in attachment 2? Explain briefly the reason for your proposed.
b)
Which of the isomers has the 1H-NMR spectrum labelled 1b in attachment 2? Explain briefly the reason for your proposed.
.
Question 2 (30%)

An “unknown” compound has been studied spectroscopically. Propose a molecular structure for the “unknown” compound based on the spectroscopic data found in attachment 3. Comment on the IR and UV spectra. Assign as many of the signals in the 13C- and 1H-NMR spectra as possible and give a brief explanation for your assignments. Draw structural equations with arrows to account for the fragmentation reactions which produce the following fragments: 202, 200, 174, 172.

.

Question 3 (50%).

An “unknown” compound has been studied spectroscopically. Propose a molecular structure for the “unknown” compound based on the spectroscopic data found in attachment 4. Calculate εmax from the UV spectrum and very briefly explain what it means. Assign as many functional groups as possible from the IR spectrum. Assign as many of the signals in the 13C- and 1H-NMR spectra as possible and give a brief explanation for your assignments. Draw structural equations with arrows to account for the fragmentation reactions which produce the following fragments: 178, 177, 176, 162. Which fragments (m/z values) give rise to the meta stabile peaks in the MS-spectrum?  

Vedlegg 1 / Attachment 1

[image: image2.jpg]Table 43 Atomic weights and approximate natural abundance of
some isotopes

Isotope Atomic weight Natural abundance
(2C = 12.000000) (%)
n 1.007825 99.985
H 2014102 0.015
¢ 12.000 000 98.9
Lie 13.003 354 11
N 14.003074 99.64
5N 15.000 108 0.36
%0 15.994915 99.8
g 16.999 133 0.04
%0 17.999 160 0.2
g 18.998 405 100
2853 27.976927 922
Bgj 28.976491 4.7
0gi 29.973761 3.1
ilp 30.973763 100
28 31.972074 95.0
3g 32.971461 0.76
s 33.967865 42
el 34.968 855 75.8
jis! 36.965 896 24.2
"Br 78.918 348 50.5
Sigr 80.916 344 49.5

2 126.904 352 100





Vedlegg 2 / Attachment 2

1H-NMR spectrum 1a (300 MHz) of dicholorphenol (C6H4Cl2O).
[image: image3.jpg]



1H-NMR spectrum 1b (300 MHz) of dicholorphenol (C6H4Cl2O).
[image: image4.jpg]



Vedlegg 3 / Attachment 3
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Vedlegg 4 / Attachment 4

Element analyse/Elemental analysis: C 67.7%, H 6.4%, N 8.0%.

UV, MS and IR spectra.

UV: Cell length = 1cm. MS: metastabile peaks at 122 and 123.8.

[image: image6.jpg]Cellelengde 1 cm.
1.1 mgi 100 ml 96% etanol.

200 i 300 400

——

0.9

2

log,o (Uo/T)

0.3

4000 3500 3000 2500

1800

Relative abundance

100

80

60

1600

Metastabile topper ved 122.0 og 123.8.

!

1400

miz

1200

1000

800

146

625
1

cm

177 (M™)




1H-NMR spektrum/spectrum
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13C-NMR spektrum/spectrum. 
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