
Selective mass spectrometric analysis of thiols using charge-tagged disulfides

Supporting Information

Eric Janusson, G. Bryce McGarvey, Christine Rowan and J. Scott McIndoe*

Department of Chemistry, University of Victoria, P.O. Box 3065 Victoria, BC  V8W3V6, Canada.
Fax: +1 (250) 721-7147; Tel: +1 (250) 721-7181; E-mail: mcindoe@uvic.ca

Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2016



List of Compounds by Number

Figure S1. List of relevant species by number (as they appear in the main body of the 
manuscript)



Instrumental Parameters

Table S1: Complete list of QTOF Micro Quadrupole parameters
Ion Energy (V) 2.0
Collison Energy 2.0
Low mass resolution 4.1
High mass resolution 4.2
RF Lens 1 0.4
Pre/Post Filter 4.8
RF Lens 2 5.5
Aperture (V) 6.1
Set mass 0.0
Plate one 1.1
Entrance 110.0
Gas cell RF 600.0
Can 0.0
Plate two -3.2
Pusher cycle time Auto (47.0)
Pusher frequency 21276.60

Table S2: Complete list of QTOF Micro TOF parameters
Acceleration (V) 200.0
Focus (V) 0.0
Steering (V) 1.5
Tube Lens (V) 76.0
Grid 2 (V) 0.0
TOF Flight Tube (V) 5630.0
Reflectron (V) 1780.0
Pusher offset 0.0
Pusher 818.0
Puller 634.7

Table S3: Complete list of QTOF Micro TDC parameters
Inhibit Push 13.0
Np Multiplier 0.70
Resolution 5000.0
Lteff 1080.00
Veff 5630.00



NMR Data

Figure S2. 300 MHz Proton NMR report of (3); 4-(bromomethyl)benzyl)triphenylphosphonium 
hexafluorophosphate



Figure S3.  300 MHz 31P NMR of (3) (4-(bromomethyl)benzyl)triphenylphosphonium 
hexafluorophosphate



Figure S4.  300 MHz Proton NMR of compound (4)



Figure S5.  300 MHz 31P NMR of compound (4)



ESI-QTOF MS Data

Figure S6.  Positive-ion ESI-MS of (4-(bromomethyl)benzyl)triphenylphosphonium 
hexafluorophosphate



Figure S7.  Positive-ion ESI-MS of the charge-tagged disulfide

Figure S8.  Positive-ion ESI-MS of the mixture of charge-tag and 4-methylbenzenethiol



Figure S9.  Positive ion ESI-MS of the mixture of charge-tagged disulfide and Basra crude 
petroleum



MSMS Data

Figure S10. MSMS of nonane-1-thiol derivative with 498DS in “Sample A” (NAN-130 77229)

Figure S11. Fragmentation pattern using nonane-1-thiol as an example



Limit of Detection

Figure S12. Response of derivative (5) following thiol-disulfide exchange reaction with 2.0 uM 
compound (4)

The average baseline noise was determined with a method blank sample including 
ethanol and 2.0 uM of compound (4). The two samples analyzed in this manuscript did not 
exhibit significant background noise at the region of interest (that is, above m/z 400 and below 
m/z 2000). The response of derivative compound (5) was found to be linear for nano- to 
micromolar quantities of 4-methylbenzenethiol (Figure S10).  The derivatization process is 
limited by the reactivity and concentration of target analytes in addition to variations in the 
sample matrix; therefore, the method detection limit defined here is an approximation only and 
will vary between samples and matrices. The general method detection limit was established 
based on a reaction with 2.0 uM of compound (4) and 4-methylbenzenethiol as an archetypal 
thiol (see Equation 1 in the main body of the paper). The response of the lowest identifiable 
derivative, (5), was then used to establish the limit detection (3 times the signal-to-noise ratio) 
and quantitation (10 times the signal-to-noise ratio) for the jet fuel samples. The limit of 
detection for (5) was examined and found to be 39 counts (1.2 ng/L) with a limit of quantitation 
of 130 counts (4.0 ng/L).


