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Note 

Separation of triarylsulfonium salts by thin-layer chromatography 

Triarylsulfonium salts are important as photoinitiators for cationic polymeriza- 
tion’-3. The synthesis of these salts can often be accompanied by the formation of 
similar side products. occasionally in si_&ficant quantities3. Because of these con- 
siderations. a definite need e.xists to define the types and amounts of triarylsulfonium 
salts in these products_ 

Thin-layer chromatography (TLC) is usually a powerful tool for separating 
similar compounds, in this case for molecules which have similar aromatic moeities, 
but dsfferent polarities. While there has been some work on the chromatographic 
separation of alkylsulfonium iodidesa and phosphonium salts’, there has been no 
report on the separation of triarylsulfonium salts. A TLC separation was therefore 
developed to accomplish this task. 

EXPERI,MEK-I-AL 

Mareriais 
Purified triarylsulfonium hexatluorophosphate salts were obtained from S. 

Schlesinger and W. Watt of American Can Company (Princeton, NJ, U.S.A.). Meth- 
anol and hydrochloric acid, 1.0 :V2 were obtained from Fisher Scientific (Springfield, 
NJ, U.S.A.). Hexafluorophosphoric acid, 65 y0 solution in water, was obtained from 
Aldrich (Milwaukee, WI, U_S._A_). All reagents were of the highest purity available 
and used wjthout further purification. 

TLC plates were purchased from Whatman (Clifton NJ, U.S.A.). 

1 .O y0 Methanolic solutions each of bis[4-(diphenylsulfonio)phenyl] sulfide di- 
hexalluorophosphate (BDS). S-phenylthianthrylium hexalluorophosphate (SPT), tri- 
pheny%uIfonium hexalluorophosphate (TPS) and diphenyI4thiophenoxyphenyisul- 
fonium hexafluorophosphate (DPTS) were made up. These solutions were stored in 
the dark at 4°C prior to use. 

Anal_ytical TLC was performed using 250-pm precoated silica gel K6 plates 
without any preconditioning_ Samples (up to 500 p(g) were spotted on the piate with a 
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disposable capillary tube. Similarly, preparative TLC was performed using IOOO-pm 
precoated silica gel plates. In this case, samples were applied as streaks at the 2000 
pg/cm loading IeveI. 

Ascending development (to a distance about 10 cm above the starting line) was 
performed using methanol-water-l N hydrochloric acid (90:10:5), in a well-equili- 
brated chromatographic tank. After solvent evaporation, visualization was accom- 
plished by UV fluorescence quenching of the TLC plate phosphor (cazrtion: HCI, HF 
and PF, vapors may be released on visualization). Although not used here, an alter- 
native method of visualizing sulfonium compounds on the TLC plate is spraying 
with cobaltous ammonium thiocyanate solution6-‘. Zones containing onium com- 
pounds subsequently appear red_ 

Zones containing the separated triarylsulfonium compounds were scraped off 
and eluted with additional mobile phase solvent. Samples were not collected from 
zones exposed to UV radiation used in visualization. After evaporating the solvent, 
the solid products were redissolved in methanol. Puri&d hexafluorophosphate salts 
of the TLC separated components were isolated by precipitation following the ad- 
dition of a stoichiometric excess of hexafluorophosphoric acid to the water diluted 
methanol solution (4 parts water to 1 part methanol). Infrared and proton nuclear 
magnetic resonance spectroscopic analysis and further TLC were performed to check 
for sample decomposition. 

RESULTS AND DISCUSSION 

The four standard triarylsulfonium compounds (Fig 1) were separated with 
good resolution and minimal tailing (Table I). Preparative TLC was used to separate 
mg quantities of the triarylsulfonium compounds_ The hexafluorophosphate salts of 
the separated components were recovered in each case and their IR spectra com- 
pared_ Excellent IR spectral correlations before and after TLC were seen for each 
compound, indicating the absence of decomposition during the separation procedure. 

BDS: (PF,-1, 

TPS: 

DPiS 

SPT: 

Fig_ 1. Trixykdfonium compcmnds sepaabk by TLC. 



260 NOTES 

The TLC artifact indicated in Table I is probabIy due to the formation of the 
so-cakd second solvent front_ This effect occurs if the mobile phase contains a 
mineral acid. such as hydrochloric acid. 

TABLE I 

TLC RESULTS (RF VALUES) 

0. I-f-&?5 TLC artifact 
0_35 BDS 
052 SPT 
0.53 TPS 
0.71 DPTS 

The order of retention appeared to be related to the relative importance of the 
triphenylsulfonium (TPS) se_gment in the molecule. It was concluded that the more 
p.redominant the TPS segment. the greater is the compound’s affinity for the silica ge1 
stationary phase. Furthermore, the RF vaiues were found to be highly dependent on 
the pH of the mobrle phase, tending rapidly towards zero as the pH exceeded 2.0 
[BDS in methanoi-water (90:10), pH adjusted with HCI to pH 1.0, R, = 0.35; at pH 
2.0. RF 0.05; for TPS at pH I. R, = 0.58; at pH 2, RF = 0.25]. 

Spectroscopic anaiysis of the recovered compounds showed silica contami- 
nation and anionic exchange, ie., chioride substituting for hexafluorophosphate. 
Silica contamination of the isolated products is due to the appreciable solubility of 
sihca in acidic methanoI-water sokent. A si_&cant portion of this solubilized silica 
probably exists as methy esters of silicic acid. Thus, the isolation of pure TLC 
separator! compounds must allow for the removal of these esters. Pure hexafhroro- 
phosphate salts were found to be obtainable by adding an excess of the hexafluoro- 
phosphate anion (see Mer/zods}. 
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