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Question 1 (20%)
a)
What is a metastable process in mass spectrometry? Give a short explanation.
b)
What is the resolution necessary to distinguish between HCN+ and C2H3+ in a mass-spectrometer? 

c)
Give a short explanation for why λmax in the UV-spectrum of aniline (Ph-NH2) is found at a higher wavelength in a neutral solution compared to an acidic solution.
d)
Use Hooke’s law to give a short explanation for why the IR-frequency of a C-H bond is higher compared to a corresponding C-D bond. Hooke’s law: ν = 1/2π√(k/μ), ν = frequency, k = force constant and μ is reduced mass.
Question 2 (20%)
a)
The mass spectrum of pentanamide (1) is printed in attachment 2. Draw equations to account for the fragmentation reactions which produce the indicated fragments. 


Help: Fragments at m/z 86, m/z 72 and m/z 59 can be found at m/z 88, m/z 72 and m/z 60 respectively in the mass spectrum of the isotope labelled compound d5-1.

b)
The IR-spectrum of pentanamide (1) is printed in attachment 2. Explain the four absorption maxima at 1600, 1730, 3430 and 3550 cm-1.
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Question 3 (20%)
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Compound 2 has been synthesised. Below are given a few selected NMR-data.
1H-NMR (300 MHz; CDCl3): δ 1.45 (t, 3H, J=7.1 Hz), 4.45 (q, 2H, J=7.1 Hz), 5.01 (s, 2H), 6.34 (d, 1H, J=7.3 Hz), 6.85 (d, 1H, J=8.2 Hz), 6.97 (s, 1H), 7.29-7.35 (m, 1H), 10.75 (s, 1H) 
Make an assignment of the signals in 1H-NMR-spectrum to structure 2 and briefly explain the coupling patterns.

Question 4 (40%).

An “unknown” compound has been studied spectroscopically. Propose a molecular structure for the “unknown” compound based on the spectroscopic data found in attachment 3. The mass spectrum shows a very weak signal at m/z 168. Assign as many of the signals in the 13C- and 1H-NMR spectra as possible and give a brief explanation for your assignments. 

Vedlegg 1 / Attachment 1
[image: image3.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
MS-spekter (EI) av pentanamid (1)

MS-spectrum (EI) of pentanamide (1)
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IR-spekter av pentanamid (1)
IR-spectrum of pentanamide (1)
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Vedlegg 3 / Attachment 3

MS:
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Mass spectrum: GC/MS, EI, 70 eV

IR-spekter:
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IR spectrum: recorded in CHCI3, cell thickness 0.2 mm

UV-spekter (i etanol): A, =208 nm log & = 3,9.





UV-spectrum (in ethanol): λmax = 208 nm, log ε = 3.9
1H-NMR spekter
1H-NMR spectrum:
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Ekspandert del av 1H-NMR-spekter 
Extended regions of 1H-NMR-spectrum.
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1g-NMR spectrum (extended regions): 400 MHz, solvent: CDCl3




13C-NMR- og DEPT spektra. CH3 og CH opp, CH2 ned.
13C-NMR- and DEPT spectra. CH3 and CH up, CH2 down. 
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I3C.NMR spectrum: 100 MHz, solvent CDCl3, Top: proton dr.coupled
middle: DEPT135. bottom DEPTY0 (7= 3.6 ms)
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