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Why Mass Spectrometry? Section
|ldentify known compounds
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Why Mass Spectrometry? L Section
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Why Mass Spectrometry?

Determine 1° structures of polypeptides (protein ladder sequencing).

1. 5% phenylisocyanate 95% phenylisothiocyanate (PC)
Trifluoroacetic acid

3.  repeat [Glu1]fibrinopeptid

PC-Glu-Gly-Val-Asn-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg
PC-Gly-Val-Asn-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg

ﬁE cv e D " PC-Val-Asn-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg

i : PC-Asn-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg

:' : Er r PC-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg
| : L PC-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg
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Brian T. Chait; Rong Wang; Ronald C. Beavis; Stephen B. H. Kent

Science, New Series, Vol. 262, No. 5130, Genome Issue. (Oct. 1, 1993). pp. 89-92.



Why Mass Spectrometry?

Confirm synthesis of target compound.

H,SO,, HsPO,
OH o + Hzo
A

IR Data: OH vs no OH, no C=C vs C=C

MS Data: molar mass and high-resolution mass spectrometry to confirm formula

NMR Data



Why Mass Spectrometry? Section

HRAM GC-MS/MS

For comprehensive
characterization of
samples in a single
analysis with high-
confidence compound
discovery, identification
and quantitation, a GC
system can be combined
with a high resolution
accurate mass (HRAM)
mass spectrometer.

https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/gas-chromatography-mass-spectrometry-gc-ms/gc-ms-systems/high-
resolution-accurate-mass-gc-ms.html



Why Mass Spectrometry Section

QSight® Triple Quadrupole LC/MS/MS Platform for Clinical Research

An exceptional solution for a wide range of
academic and research applications, including

metabolomics, proteogenomics, pharmocology,
and biomarker discovery,

-
[

https://www.perkinelmer.com/product/gsight-220-clinical-research-system-bc006051



Overview

Describe the basics of how mass spectrometry works.
Examine the affects that isotopes and their natural abundance has on the mass spectrum
Consider three methods for determining the formulas of compounds

Predict common fragmentation patterns for different functional groups

Unless indicated otherwise, all mass spectra that follow have been downloaded from the SDBSWeb : https://sdbs.db.aist.go.jp (National
Institute of Advanced Industrial Science and Technology)



Schematic Representation of a Mass Spectrometer J Section 13.1
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The Basics of the Mass Spectrum (00 '}'L,L —ﬁq//ﬁ?l Feaf Section 13.1
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Carbon and Those Tiny Peaks Next to the Molecular lon

laC = [0000C \f/’“a/ Section 13.4

C = 1201 g/nl
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Bromine Atoms and the Missing Peak? Section 13.4

Felative Intensity
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Isotopic Fingerprint for Chlorine Atoms Section 13.4
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Determining Formulas

Comparing m and m+1 peaks

[ > R

Conpare C + [;e_aéf
The "Rule of 13"
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High Resolution Mass Spectrometry
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Determining Formulas Using m+1 Peaks
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Determining Formulas Using m+1 Peaks Section 13.3
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Determining Formulas Using m+1 Peaks Section 13.3
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Section 13.3
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Determine the number of CH units that "fit into" the peak. ( + M

If only C and H present, the remainder must be the number of H atoms present.

—

If other atoms present, "make room" for them by removing CH units.

.
C4H10 would have a peak at m/z of 58.01 [Cu/ H,AI ]
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Relative Intensity

Rule of 13 Section 13.3

Determine the number of CH units that "fit into" the peak.

If only C and H present, the remainder must be the number of H atoms present.

O
If other atoms present, "make room" for them but removing CH units. /l\/ (L//
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High Resolution Mass Spectrometry: Using exact mass to determin Section 13.5
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Determining Formulas Section 13.3

Comparing m and m+1 peaks
Advantage: Don’t need to know whether other atoms are present as part of the ion

Disadvantage: Can be made inaccurate by overlapping peaks and the presence of
atoms with m+1 isotopes like nitrogen

The "Rule of 13"

Advantage: Don’t need to worry about other atoms with m+1 isotopes
Don’t need to worry about overlapping peaks

Disadvantage: Need to know whether other atoms are part of the ion
High Resolution Mass Spectrometry

Advantage: Computer and instrument can determine many formulas with minimal
operator input

Disadvantage: Very expensive
The larger the molecule the harder it is to determine formula



Relative Intensity

Relative Intensity

Fragmentation Patterns Can Help Identify Compounds

CH3CH-OCH2CH3 vs CH3CH>CH2-CH2-OH
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CICH2CHCH3z vs CH3CHCICHS3




Homolytic vs Heterolytic Cleavage
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Fragmentation of Alkyl Halides: Heterolytic [ LoD /17 ?Section 13.6
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Fragmentation of Alkyl Halides: Homolytic Section 13.6

/' . Homotlytic cleavage reactions
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