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Task 1 (30%) 

 

 

 

 

a. The following data are given for compound 1: 
1
H NMR (CDCl3, 500 MHz):  7.29-

7.23 (m, 3H), 7.19 (m, 2H), 5.90 (d, J = 2.5 Hz, 1H), 5.22 (t, J = 2.5 Hz, 1H), 5.13 (d, 

J = 5.5 Hz, 1H), 3.61 (s, 3H), 3.30 (dd, J = 5,5 og 2,5 Hz, 1H). Assign the signals and 

explain briefly the coupling pattern.   

 

b.  There is a total of 5 sp
3
 hybridized C-H bonds in compound 1. Three of them have an 

IR stretching frequency around 2800-2950 cm
-1

, while two have IR stretching 

frequencies above 3000 cm
-1

. Explain briefly this difference. 

 



c. Identify the compound whose mass spectrum are found in attachment 1, page 2. Draw 

structural equations with arrows for the market ions and explain briefly your 

reasoning.  

 

 

Task 2 (30%) 

 

 

 
 

 

Spectroscopic data for compound III are found in attachment 2.   

 

a) Label the carbons and protons in compound III and assign as many of the signals as 

possible in the attached 
1
H- and 

13
C-NMR spectra by setting up a table with values for: 

Chemical shift, multiplicity (coupling), coupling constants, and number of atoms 

(intergrals).  

b) Write structural equations with arrows to account for the following values in the two 

attached mass specta: Ms-spectrum 1 (Electrospray ionization): 360 og 361. Ms-

spectrum 2 (EI,70 eV): 301, 302 og 233. 

 

 

 

Task 3 (40%). 

 

Identify the compound whose spectroscopic data are found in attachment 3. Assign as many 

of the signals in the 
13

C- and 
1
H-NMR spectra as possible and give a brief explanation. 

Comment briefly on the given EA/MS-, IR- og UV-data.   

Elemental analysis: C:83.53; H:9.51; N:6.96 

HRMS (EI): 201.1517 

UV: λmax ≈ 210 nm, εmax≈ 7000.   

IR: 3100 (m), 2950 (s), 2250 (m). 
1
H-NMR (500 MHz, CDCl3) δ = 6.87 (s, 2H) 3.76 (d, J = 10.4 Hz, 1H), 2.39 (s, 6H), 2.39-

2.33 (m, 1H, J = 10.4, 6.7 and 6.6 Hz), 2.26 (s, 3H), 1.30 (d, J = 6.6 Hz, 3H), 0.77 (d, J = 6.7 

Hz, 3H).  
13

C-NMR (125 MHz, CDCl3) δ = 137.4(s), 136.4(s), 130.3(s), 128.6(d), 120.5(s), 38.7(d), 

30.9(d), 21.9(q), 20.9(q), 20.7(q), 19.7(q). 



Vedlegg 1 / Attachment 1 

 

 
 

 

Task 1c: MS (EI, 70 eV): 

 

 
 

 

 



Vedlegg 2 / Attachment 2 

 

MS-data and NMR-data for compound III. 

 



  

Ignore small impurities and signals due to solvent residues 

at 5.266, 2.135 and 2.008 ppm.  

dd  



 



 



 





 



 

 

LR-MS (Electrospray) III: Ignore peaks at 382 and 398. 

 



 

 

 

LR-MS (EI, 70 eV) III: 

 

 



 

Vedlegg 3 / Attachment 3 

 

 


