
 

 

Today


Mass Spectrometry


Next Class


Mass Spectrometry 

Practice interpreting Spectral Data

1

Spring 19 test 1
Spring 13 Quiz 4 and one question from Spring 13 Test 3 
Spring 12 Test 4
Spring 11 Quiz 3, Test 3
Spring 09 Test 3
Spring 08 Quiz 3, Test 3
Spring 07 Test 4
Spring 06 Test 4
Spring 05 Test 4
Spring 04 Test 4
Spring 03 Test 4

Test on Mass Spectrometry, Infrared Spectroscopy (Chap 13) and NMR Spectroscopy (Chap 14) 
on Feb 18 (1 week from today)

Office Hours will remain online for a little while longer





Cl Cl



Spectral data obtained from

Spectral Database for Organic Compounds, SDBS

National Institute of Advanced Industrial Science and

Technology (AIST), Japan

www.aist.go.jp/RIODB/SDBS/cgi-bin/cre_index.cgi



CH

CH2CH3

CH3

CH3

          Relative
m/z    Intensity

72.0   16.4
73.0       0.9

Fragmentation and Carbon Isotopes in MS



C, Cl, and Br isotopes in MS

# C atom = 
intensity of m + 1 peak

intensity of m peak

1

0.011

12C   and 13C

Cl   and35 37
Cl

81Br   and79 Br



CH

CH3CH3

Br

Bromine Isotopes in MS



CH

CH3CH3

Cl

Chlorine Isotopes in MS









Formula from the “Rule of 13”



Using the Rule of 13

                     

        
 

        
         
 

            

                       

Determine the number of CH units that can fit into the molcular ion

The base formula is where m/13 is a whole number and r is 
the remainder



Practice


m/z =98 (only C and H)


m/z = 100 (one O atom)


m/z = 78 (contains Cl)




High Resolution Mass Spectrometry
Using exact isotopic masses to determine formulae

C9H14

122.1096 u

C7H10N2

122.0845 u

C8H10O

122.0732 u

C7H6O2

122.0368 u

C4H10O4

122.0579 u

C4H10S2

122.0225 u

CH3OCH3 CH3CH2OH
    Exact Mass: 46.0419 Exact Mass: 46.0419



1-butanol


ethoxy ethane



       -Carbon and HeteroatomHeterolytic Cleavage Occurs Between



              Homolytic Cleavage Occurs Between -Carbon and -Carbon



CH

CH3CH3

Cl

Fragmentation Patterns


