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In this application note we demonstrate the capability of the Advion 
expressionL Compact Mass Spectrometer (CMS) to confirm the synthesis 
of two highly air-sensitive compounds, Ag(As4S3)2[AI(OC(CF3)3)4] and 
C18H26CI2FeP2Si, by inert sampling using the Advion inert Atmospheric 
Solids Analysis Probe (iASAP).

ANALYSIS OF AIR-SENSITIVE COMPOUNDS
VIA INERT SAMPLING TECHNIQUES 
BY iASAP COMPACT MASS SPECTROMETRY



INTRODUCTION

Many chemical reactions carried out by synthetic 
chemists involve air-sensitive compounds, such as 
metal catalysts and organometallics, and must 
therefore be carried out in a glove box or using a 
Schlenk line to prevent oxidation and hydrolysis. 
Sampling and transportation of these samples to 
a mass spectrometer without exposure to the air 
presents a problem. Here, the inert Atmospheric Solids 
Analysis Probe (iASAP, Figure 1), a modification 
of the technique developed by Professor Ingo 
Krossing’s group at the Albert-Ludwigs-University of 
Freiburg, allows sampling and transportation in an 
environment of inert gas to prevent decomposition 
of the compound.

In this application note, we demonstrate the capability 
of the CMS to confirm the synthesis of two highly 
air-sensitive compounds, Ag(As4S3)2[AI(OC(CF3)3)4] 
and C18H26CI2FeP2Si, by inert sampling using the 
iASAP-enabled APCI ion source of the CMS. This 
allows fast, convenient monitoring of air-sensitive 
reactions with no additional sample prep.

RESULTS AND DISCUSSION

The air-sensitive reaction was transferred from the 
Schlenk line to the CMS via iASAP by sampling 
the reaction mixture, sealing in the inert gas, and 
then directly inserting it into the CMS for analysis 
(Figure 2). The C18H26CI2FeP2Si synthesis (Figure 
6,7) is particularly hydrolysis-sensitive due to the 
phosphorous silicon bond (Figure 3), yet was still 
detected when moved to the mass spec via this inert 
sampling technique.

Figure 2: The iASAP with sample sealed in inert gas being inserted directly 
into the iASAP-enabled APCI ion source of the CMS.

Figure 1: The iASAP — an inert modification of the ASAP protected in an 
exterior sheath fittied with a three-way valve to allow for a simple flushing of 
the connected gas line, without the need of an additional vacuum line (Schlenk 
line connection).

Ag(As4S3)2[AI(OC(CF3)3)4] C18H26Cl2FeP2Si

Figure 3: The molecular structures of the two synthesized compounds that 
represent the target product.
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RESULTS

Synthesis of Ag(As4S3)2[Al(OC(CF3)3)4]

Synthesis of C18H26CL2FeP2Si

CONCLUSIONS

By using the iASAP with the Advion expression CMS, highly air-sensitive compounds can be analyzed directly 
from reactions carried out in a glovebox or Schlenk line for simple sampling and faster results. The CMS 
provides high sensitivity without sample prep. Both Ag(As4S3)2[AI(OC(CF3)3)4]  and C18H26CI2FeP2Si were 
easily identified by their theoretical isotope distribution, indicating a successful compound synthesis.
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Figure 4 & 5[1]: The mass spectral data confirms the synthesis of [Ag(As4S3)2]
+. The theoretical isotope distributions, compared with data obtained by iASAP analysis 

on the CMS, identify and confirm all cations involved in the synthesis reaction for: 1. [As3S]+: m/z 256.8, 2. [HAs4S3]
+: m/z 396.6, 3. [HAs4S4]

+: m/z 428.6, 4. 
[Ag(As4S3)2]

+: m/z 898.1, 5. [Ag(As4S4)(As4S3)]
+: m/z 930.2, and 6. [Ag(As4S4)2]

+: m/z 962.2.
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Figure 6 & 7[2]: Mass spectrum confirming the existence of the synthesized P–Si–P ferrocenophane[3]. The intense m/z signal (Figure 6) at 459.0 m/z corresponds 
to the [M+H]+. The comparison of the mono-isotopic mass and the isotope distribution with the theoretical distribution (Figure 7) confirms the synthesis of the hydrolysis-
sensitive compound.
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