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Abstract

Separation of unsaturated compounds, which contain carbon-carbon 7 -bonds, on reversed phase chromatography is often problematic. Phenyl stationary
phases are commonly used for these compounds because they form = - 7 interactions and show different selectivity from conventional alkyl phases such
as C18 and C8. However, the 7 -7 interactions on phenyl stationary phases are moderate, and the separations for some unsaturated compounds are still
insufficient. We have recently developed a new stationary phase with naphthylethyl (NAP) group bonded silica material. The naphthylethyl group is
composed of two fused aromatic rings and forms significantly stronger 7 - = interactions with unsaturated compounds than the phenyl stationary phase.
In this study, the effect of 7 - interactions on reversed phase HPLC is evaluated with unsaturated compounds such as tocopherols, steroids and sterols.
Pyrenylethyl (PYE) group bonded stationary phase, which has much stronger 7 electrons than naphthylethyl group, is also evaluated.

Columns Evaluated

COSMOSIL 5C,-MS-Il
Stationary phase: Octadecyl group.

Carbon content: 16.40%
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Figure 2 : Selectivity for mono-substituted benzene

COSMOSIL TNAP
Stationary phase: Naphthylethyl group

Carbon content: 10.80%
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COSMOSIL PYE
Stationary phase: Pyrenylethyl group

Carbon content: 17.40%

Experimental Results

Figure 1 : Comparison of hydrophobic interaction
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Figure 3 : Comparison of 7 -7t interaction strength
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which the stationary phases also have 71 electrons,
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Both methanol and acetonitrile were used as mobile phases. The greater

separation ictors were observed when methanol was used. This indicates the
7 electron on acetonitrile itself interferes the 70-70 interaction between the
samples and the stationary phas.

Figure 3-3 shows the selectivity of positional isomers.
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The more number of aromatie rings, the stronger TT-71 interaction observed.
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Figure 4 : Separation of tolunitrile isomers

Figure 5 : Separation of steroids
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‘Samples:

Columnsize: ~4.6mml.D.-150mm
Mobile phase: SC,,-MS-1I Methanol/ H,0 = 982

ZNAP Methanol/ HL0 = 90/10
SPYE Methanol/ 11,0 = 95/5.

Flowrate: 1.0 mU/min

Temperature:  30°C

Detection:  UV210nm
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Figure 6 : Separation of sterols Conclusions
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»The more number of aromatic rings, the stronger 7 -7 interaction observed.

»The stronger 7T - 7T interaction offers the greater selectivity for the compounds
which are problematic to separate on a conventional phenyl stationary phase or
a C18 column.

»In many cases, COSMOSIL 7 NAP column offers excellent separation for
unsaturated compounds, however, COSMOSIL PYE column provides much
stronger 7T - 7T interactions and better selectivity when the separation is still
insufficient on T NAP column.
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