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Abstract

A chiral capillary monolithic column for enantiomer separation in capillary
electrochromatography was prepared by coating cellulose tris(3,5-dimethylphenylcarbamate)
on porous glycidyl methacrylate-co-ethylene dimethacrylate monolith in capillary format
grafted with chains of [2(methacryloyloxy)ethyl] trimethylammonium chloride. The surface
modification of the monolith by the photografting of [2(methacryloyloxy)ethyl]
trimethylammonium chloride monomer as well as the coating conditions of cellulose tris(3,5-
dimethylphenylcarbamate) onto the grafted monolithic scaffold were optimized to obtain a
stable and reproducible chiral stationary phase for capillary electrochromatography. The
effect of organic modifier (acetonitrile) in aqueous mobile phase for the enantiomer
separation by capillary electrochromatography was also investigated. Several pairs of
enantiomers including acidic, neutral, and basic analytes were tested and most of them were
partially or completely resolved under aqueous mobile phases. The prepared monolithic
chiral stationary phases exhibited a good stability, repeatability, and column-to-column
reproducibility, with relative standard deviations below 11% in the studied
electrochromatographic parameters.

1. Introduction

The development of enantioseparation methodologies has received great attention
during the past several decades, particularly in the pharmaceutical and environmental fields
[1,2]. Within the enantioseparation techniques, HPLC using chiral stationary phases (CSPs)
has been the most popular one for analyzing chiral compounds. In the last decade, the
miniaturization of separations has attracted an increasing interest due to its advantages such
as low consumption of sample, solvents and stationary phases. Thus, most of the chiral

selectors successfully used in conventional HPLC have been transferred to small-scale

This article is protected by copyright. All rights reserved.

2



Accepted Article

www.jss-journal.com Page 3 Journal of Separation Science

separation techniques such as capillary/nano LC, CE and CEC [1-7]. In particular, electro-
driven techniques have demonstrated higher efficiency over pressure-driven systems due to
the flat flow profile of EOF, which significantly reduces the band-broadening by eddy
diffusion. Furthermore, the use of bonded CSPs in CEC columns has showed an excellent
enantiomeric selectivity and sample loading capacity compared to conventional open-tubular
CE capillaries [2,8,9].

At present, several types of chiral CEC columns have been described, including open-
tubular, particle-packed and monolithic capillary columns. Monolithic stationary phases
present some benefits over the open-tubular and packed columns. Thus, the monolithic
supports possess higher loading capacities than open-tubular capillaries due to its larger phase
ratio. Besides, monolithic capillary columns have a singular porous structure, easy to prepare,
and do not require retaining frits, thus avoiding plugging or formation of bubbles during CEC
operation.

Monolithic stationary phases can be classified into two general categories, silica- and
organic polymer-based monoliths. Several chiral selectors (e.g. cyclodextrins (CDs), chiral
ion-exchangers, proteins, cellulose derivatives, etc) have been incorporated into silica-based
monoliths for enantioseparation purposes [10—12]. However, these monolithic columns
showed a limited chemical stability over the pH range compared to the organic polymer
counterparts. Other important feature of these polymeric organic monoliths is its readily
modifiable surface chemistry, which make these materials promising supports to prepare
CSPs with different functional groups.

In spite of these favorable attributes, few studies have focused on the preparation of
CSPs based on organic polymer monoliths for CEC. Thus, the immobilization of diverse

chiral selectors such as CDs [13], proteins [3], macrocyclic antibiotics [14], crown ethers
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[15,16] and ligand-exchange reagents [17,18] onto the polymethacrylates and polyacrylamide
rods have been reported [7].

Polysaccharide derivatives (e.g. cellulose tris(3,5-dimethylphenylcarbamate)
(CDMPC)) are often considered as one of the most successful chiral selectors due to their
broad enantioselectivity, outstanding efficiency and stability [19]. In CEC, these CSPs have
been prepared for enantioseparations by coating on or bonding to particulate packed columns
[20-22] or silica-based monolithic beds [1-3,11,12]. In particular, the coating approach could
be accomplished on the basis of multiple hydrogen-bonding sites present in these supports,
which allow to tightly retain to the polysaccharide derivatives. However, few studies [9] have
been reported on the use of cellulose derivatives, such as CDMPC, for the preparation of
polymer monoliths in CEC.

As we mentioned above, different stationary phase chemistries can be easily obtained
by post-polymerization reactions on the surface of the polymeric-based monoliths. Within
these strategies, surface grafting constitutes a very versatile tool to prepare a wide variety of
surface chemistries from a single “parent” monolith [23-25]. Thus, Eeltink et al. co-grafted
[(2-methacryloyloxy)ethyl] trimethylammonium chloride (META) and butyl acrylate to
control both EOF and hydrophobicity in CEC columns [26]. Hilder et al. [27] prepared
stationary phases by photografting of two layers of polymer chains (first layer consisted of 2-
acryloamido-2-methyl-1-propanesulfonic acid, followed by a “covering” Ilayer of
hydrophobic butyl acrylate) for the rapid and efficient CEC separation of peptides. Also,
grafted monolithic columns have been developed for biomolecule immobilization [28].
However, to the best of our knowledge, the use of grafted platforms with coated

polysaccharide derivatives as chiral sorbents has not yet been explored.

This article is protected by copyright. All rights reserved.

4



Accepted Article

www.jss-journal.com Page 5 Journal of Separation Science

In this work, glycidyl methacrylate-based monoliths (synthesized by UV irradiation)
were photografted with a positively charged monomer (META) to incorporate quaternary
ammonium groups into a monolithic matrix thus providing a high number of hydrogen bond
sites. The grafting (META content in the graft solution) as well as the coating conditions
(concentration of CDMPC solution) were investigated to achieve CSPs with enhanced
enantioseparation performance. The effect of the mobile phase composition on enantiomeric
separation (retention and resolution) was also investigated. To evaluate the chiral capacity of
the prepared monolithic CSPs, several acidic, basic and neutral racemates were tested.
Additionally, the reproducibility and stability of these CSPs were evaluated.

2. Materials and methods
2.1. Reagents and materials

Microcrystalline cellulose (Avicel® PH 101) was purchased from Merck (Darmstadt,
Germany). Anhydrous pyridine, 3,5-dimethylphenylisocyanate, glycidyl methacrylate (97%,
GMA), ethylene glycol dimethacrylate (98%, EDMA), [2-
(methacryloyloxy)ethyl]trimethylammonium  chloride  (75% in  water, META),
benzophenone, cyclohexanol (99%), 1-dodecanol (99%), 3-(trimethoxysilyl) propyl
methacrylate (98%) and Lugol’s (iodine/potassium iodide) solution from Sigma—Aldrich (St.
Louis, MO, USA). a,a’-Azobisisobutyronitrile (AIBN) from Fluka (Buchs, Switzerland) was
used as the radical initiator. HPLC-grade acetonitrile (ACN), methanol (MeOH), acetone,
acetic acid (HAcO) and phosphate acid from VWR (Radnor, Boston, MA, USA), were also
employed. Deionized water was obtained with a Barnstead deionizer (Sybron, Boston, MA,
USA).

Uracil and racemic compounds of trans-stilbene oxide, benzoin, 2-phenyl-1-propanol,

Troger’s base, mefloquin, propranolol, naproxen, ibuprofen and phenylalanine were
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purchased from Sigma—Aldrich. The chemical structures of the tested analytes are presented
in Fig. S1.

Uncoated fused-silica capillaries of 33.5 cm total length and 365 pm O.D. x 100 um
I.D. with a UV-transparent external coating (Polymicro Technologies, Phoenix, AZ, USA)
were used. The effective monolithic bed length was 25 cm.
2.2. Instrumentation

An EXETER CE 440 CHN elemental analyzer (CE Instruments, Milan, Italy) was
used for elemental analysis of synthesized CDMPC. FTIR spectra of this chiral selector and
its pristine material were obtained with a Nicolet 380 spectrophotometer fitted with a single
reflection attenuated total reflectance (ATR) accessory. Spectra were accomplished from
4000 to 500 cm™ at a 2 cm™ resolution with 50 scans. An irradiation chamber (model
CL1000) from UVP (Upland, CA, USA), equipped with UV lamps (5 x 8 W, 254 nm), was
used for the preparation and photografting of the monolithic columns. A syringe pump
(Model 100, KD Scientific, New Hope, PA, USA) was employed to introduce the
functionalizing reagents into the monolithic capillary columns. An HPLC pump (1100 series,
Agilent Technologies, Waldbronn, Germany) was used for washing the prepared monolithic
columns.

CEC experiments were performed on a HP*?CE instrument (Agilent) equipped with a
diode-array UV detector and pressurized at both capillary ends with an external nitrogen

supply. Data acquisition was performed with the ChemStation Software (Rev.A.10.01,
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2.3. Synthesis and characterization of cellulose tris(3,5-dimethylphenylcarbamate)

The CDMPC was synthesized as described previously [29,30]. Briefly, dried
microcrystalline cellulose (1 g) was refluxed in anhydrous pyridine (30 mL) for 8 h. After
cooling the mixture to room temperature, 3,5-dimethylphenyl isocyanate (3.3 g) was added
and allowed to react at 80°C for 24 h under stirring. Then, the reaction mixture, a dark amber
viscous liquid, was cooled to room temperature. The solution was poured into MeOH (250
mL) under vigorous stirring for 2 h. The resulting white solid was collected by vacuum
filtration and washed several times with MeOH. The product was dried in air, and then under
vacuum to constant weight.

The CDMPC was then characterized by elemental analysis to confirm the presence of
the phenyl carbamate group. The results were as follows: C at 64.54%, H at 6.08% and
6.77% N (calculated: 65.44% C, 6.49% H, and 6.94% N). The reaction yield calculated was
87%. IR measurements of CDMPC were also accomplished, giving the following
characteristic absorption bands: v(C=0) 1750 cm™, v(N-H) 3310 cm™, v (phenyl) 1602 cm™.
[2]. Also, absorption at 3500 cm™ due to —OH groups corresponding to the native cellulose

was slightly evidenced in the derivatized chiral selector (Fig. S2).

2.4. Preparation of parent organic monoliths

For the preparation of the polymeric monoliths in capillary format, the inner wall of
the fused-silica capillaries was modified before polymerization, to provide covalent
attachment of the monolith. For this purpose, wall modification with 3-(trimethoxysilyl)
propyl methacrylate was performed as described previously [31,32]. The polymerization
mixtures were prepared by weighing GMA (20 wt%), EDMA (5 wt%), and a binary pore-

forming solvent constituted by cyclohexanol (70 wt%) and 1-dodecanol (5 wt%). AIBN (1
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wt% with respect to the monomers) was added as initiator [33]. After mixing, the
polymerization mixture was sonicated for 10 min to obtain a clear solution and then purged
with N, for 10 min. The preconditioned (silanized) capillary was filled with the
polymerization mixture up to a length of 25 cm. Photopolymerization was accomplished by
irradiation of the capillaries within the UV chamber at 0.9 J cm 2 for 15 min. Then, an HPLC
pump was used to flush the columns for 60 min with MeOH to remove the pore-forming

solvents and any possible unreacted monomers.

2.5. Functionalization of polymeric monoliths by photografting

The post-polymerization functionalization of the parent monoliths (GMA-based
monoliths) was performed using a two-step approach as described previously in the literature
[34,35]. Thus, the columns were flushed with a solution of benzophenone as a photoinitiator
(5 wt% in MeOH) at 0.06 mL h™' for 1 h followed by UV irradiation at 1 J cm™ for 10 min.
After the initiator was attached to the surface, the monolithic columns were flushed with
MeOH to remove any unreacted benzophenone. Then, a solution of META (prepared at
different percentages in MeOH) was flushed at 0.06 mL h™ for 1 h. Next, the column ends
were sealed, and the capillary was irradiated under the same conditions as above and the

monoliths were finally washed with MeOH.

2.6. In situ coating of methacrylate monolith with cellulose tris(3,5-
dimethylphenylcarbamate)
The photografted monoliths were first flushed with acetone. Afterwards, the syringe

pump was used to pump dispersions containing several amounts (6-60 mg mL™") of CDMPC
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in acetone through the monoliths at a flow rate of 0.06 mL h™' for 2 h. Then, an HPLC pump

was used to flush the columns with mobile phase for 60 min.

2.7. CEC conditions

Before use, all mobile phases were degassed by ultrasonication for all CEC
experiments. The monolithic column, placed in the CEC instrument was equilibrated with the
mobile phase by progressively increasing the applied voltage from 5 to 10 kV until a constant
current and a stable baseline were achieved. Separations were performed at 25°C. In all cases,
the inlet and outlet vials were pressurized at 1 MPa with nitrogen. All analytes were dissolved
in the running mobile phase to give final concentrations ranged from 0.5 to 1.0 mg mL™". The
test mixtures were injected electrokinetically under 5 kV for 3 s. Detection was performed at
214 and 254 nm. Specific separation conditions for different test analytes are indicated in the
corresponding figure captions. The EOF rate was determined using uracil as the unretained
marker.
3. Results and discussion
3.1. Preparation of chiral monolithic columns. Influence of coating conditions of
cellulose tris(3,5-dimethylphenylcarbamate) on enantiomer separation

A careful control of the monolithic stationary phase morphology is an important issue
to achieve a robust generic porous material that provides both enough surface area for the
chiral selector coating and low flow resistance. For this purpose, photo-polymerized GMA-
based monoliths were prepared as parent supports based on previous works [33—34]. The
monoliths made under these conditions showed a high permeability due to the large flow-
through pores of around 1-3 pum in size (Fig. 2A), and high permeability (4.0-10"* m?),

which enormously facilitated the subsequent flushing steps used in the surface modification
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protocols.

In CEC, the generation of the EOF is necessary to drive the mobile phase through the
capillary column. To achieve a proper CEC separation of enantiomeric compounds, a strong
anodic or cathodic EOF is required. Then, the monolith can be modified to incorporate
ionizable groups. For this purpose, we used a two-stage photografting protocol, where the
poly(GMA-co-EDMA) was modified with a positively charged monomer (META) to
incorporate quaternary ammonium functionalities into a monolithic matrix. In this procedure,
benzophenone is commonly used as the photoactive component for the initiation of
photografting process of monolithic surfaces [37]. Hence, the conditions used for the first
step (benzophenone) were taken from literature [37,38], whereas the initial conditions used
for monomer grafting were as follows: 1.5 wt.% aqueous META solution at irradiation time
of 10 min.

The CDMPC loading is an important factor that influences on the column
performance and its chiral selectivity. Under these experimental conditions, the coating of
CDMPC onto the methacrylate monolith was conducted. Two variables, coating time and
concentration of CDMPC solution, were investigated to obtain stable and reproducible CSPs.
Solutions containing different amounts of CDMPC (up to 60 mg mL™) dissolved in acetone
were then prepared. , In spite of the high viscosity of the polysaccharide solutions, the
capillaries were properly rinsed due to the high permeability of the monolith. In any case, the
coating time was long enough to achieve an appropriate surface coating with CDMPC. For
this purpose, the starting coating time was considered when the drops (collected at the end of
the column) containing the chiral selector gave a positive Lugol’s assay. Our results suggest
that a flushing time of 60 min was adequate to achieve a CDMPC coating through the

monolithic matrix that allowed good column-to-column reproducibilities (see below). SEM
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image of the META-grafted monolith coated with CDMPC (Fig. 2B) was also taken,
showing a slight increase in the globule size compared to the parent monolith (Fig. 2A). In
addition, the permeability of the META-grafted monolith before and after coating with
CDMPC was also measured, and no significant change (below 5% at 60 mg mL™") was found.

Next, several concentrations of CDMPC (from 6 to 60 mg mL) in the coating
solution were studied for CEC enantioseparation. The electrochromatographic performance
of the columns prepared with different CDMPC contents was evaluated using Troger’s base
as test analyte (Table 1). Regarding retention factor (k), by increasing the amount of CDMPC
coated onto surface monolith up to 15 mg mL", the k-values increased. This enhanced
retention is suggested to be due to the increase of CDMPC content. However, a rise in the
amount of CDMPC (from 15 to 60 mg mL™) into the polymer system caused certain
reduction in the k-values. These results may be due to different conformation or orientation of
CDMPC on the META-grafted monolith surface induced by a change in the CDMC
concentration used in the coating solution. Thus, at low CDMPC contents, each polymer
chain may exist separately, whereas at high contents, an association and ordering of the
CDMPC chains could result. It could provide an enhanced perfusion phenomena giving as a
result changes in double-layer and a reduction in the retention times of Troger’s base.
Moreover, it can be observed that an increase in the CDMPC solution concentration onto the
monolithic support led to a progressive increase in enantioselectivity (o) and
enantioresolution (Rs) values. However, column efficiency decreased as coating
concentration of CDMPC was raised. Similar findings have been reported for silica-based
monoliths coated with this chiral selector or other polysaccharide derivatives [39]. This
behavior was attributed to a lower mass transfer between the mobile and the stationary phases

[1,40]. In any case, the highest chiral resolution was achieved with a coating concentration of
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60 mg mL™" of CDMPC, and consequently, it was selected for further studies.

On the other hand, in all tested capillary columns, the immobilization of CDMPC onto
the monolithic matrix was probably accomplished on the basis of strong hydrogen-bonding
and electrostatic interactions between the polysaccharide derivative (resonance structures of
carbamate moieties) and the META groups in the grafted surface of the polymeric network
[9]. Other interaction contributions such as van der Waals interactions (due to phenyl
moieties of CDMPC) might also contribute (although in a less extent) to this immobilization.
To increase the interaction sites and consequently to enhance the amount of accessible
CDMPC onto monolith surface, the META content present on the polymethacrylate-based
monoliths was then investigated. For this purpose, the concentration of this monomer was
varied, by keeping constant the irradiation time and performing the CDMPC coating step
described above.

Previous to the CDMPC coating, the effect of concentration of META on the EOF
was examined. As expected, a significant increase in EOF for monoliths grafted using
solutions from 1.5 to 7.5 wt.% was observed. However, high concentrations of META (15
wt%) led to a decrease in EOF content. It could be explained by a self-screening effect
produced by the large concentration of META during photo-grafting, leaving a low available
energy for the photo-initiator, which resulted in a lower concentration of available energetic
free radicals and thus less grafted monomer onto the surface [23,24]. On the other hand, with
increasing META content coated with CDMPC at the selected conditions, a reduction in EOF
values was observed (up to 5.4-10° m* V' s™ for monoliths grafted with 15 wt% of META
solution). This decrease in the anionic EOF could be due to the excess of CDMPC, which
reduced the available positively charged ammonium groups present on the monolith surface.

In addition, the effect of the concentration of META on enantiomeric separation was also
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evaluated. As shown in Fig. 2 , an increase in the resolution and selectivity values were
obtained from 1.5 to 7.5 wt% META content (see traces A and B), whereas, at higher
concentrations of grafted monomer (15 wt%), a reduction in resolution was evidenced. The
lower chromatographic efficiencies and resolution observed for the columns grafted with the
largest META content could be the result of slow diffusion of the solutes within the chiral
selector. At sight of these results, monoliths photografted with 7.5 wt% of META solution
were selected for the following experiments.

3.2. Evaluation of enantioseparation performance of chiral stationary phases

The enantioseparation performance is influenced by the content of the organic
modifier in the mobile phase. Thus, we studied the impact of ACN as organic modifier on the
retention, resolution, and efficiency in the monolithic columns photografted with 7.5 wt%
META and subsequently coated with 60 mg mL"' CDMPC. Fig. 3 shows the effect of ACN
variation on enantioseparation of Tréger’s base. The results showed that retention factor and
resolution decreased with increasing ACN content in mobile phase from 30 to 40%. This
trend suggested a hydrophobic interaction, typical in reversed-phase separations, between the
CDMPC selector and chiral analytes [9,41,42]. As it can be seen, the best compromise
between enantioseparation and analysis time was achieved with 35% ACN in the mobile
phase, and it was selected for further experiments.

To evaluate the separation ability of the prepared CDMPC coated polymethacrylate
monolithic capillary columns, several acidic, basic, and neutral racemates were tested using
aqueous mobile phases with different pH values. The obtained electrochromatographic data
are given in Table 2, along with the separation conditions applied. Most of the racemates
were successfully resolved, and the Rs values of enantiomers varied from <0.5 to 4.20.

Electrochromatograms of some of the studied racemates are illustrated in Fig. 4.
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A comparison in terms of chiral recognition ability of the prepared CSPs with other
CDMPC-based columns was also done. Our results were better than those reported by He et
al. [2] using monolithic silica capillary with immobilized CDMPC through an intermolecular
polycondensation or radical copolymerization (resolution value <0.5 for Troger’s base). Our
resolution values were comparable with other works reported for silica (resolution values
ranged 1.7-3.9) [42,43] or polyacrylamide-based (resolution values between 1.47 and 2.70)
[9] monoliths coated with CDMPC under similar mobile phase conditions. In any case, it
should be remarked that the developed CSP provided an incipient separation of basic
compounds such as propranolol and mefloquin. In addition, a partial resolution of
phenylalanine, a racemate very difficult to resolve, was found under RP conditions (see Fig.
4B), which demonstrates the high enantiorecognition capability of the prepared CDMPC-

coated monolithic column.

3.3. Column reproducibility and stability

The reproducibility of preparation of columns photografted with META and posterior
coating with CDMPC was also studied. The run-to-run repeatability of the monolithic CSP
was evaluated from series of three injections of Troger’s base as representative analyte using
the mobile phase conditions indicated in Fig. 3. RSD values of retention time and resolution
for run-to-run injections were less than 0.4 and 3.3%, respectively. To study the
reproducibility of column preparation process, other two columns were prepared using the
same process indicated above. The RSDs of retention time and resolution were below 1.9 and
10.6%, respectively, which demonstrated a satisfactory reproducibility for column
preparation.

In addition, the prepared monolithic chiral column was tested under different
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electrochromatographic conditions. No significant decrease of resolution factors and column
deterioration were observed after the column was repeatedly used for multiple injections
(above 100). This indicated the good stability of CDMPC-coated monolithic column.
4. Conclusions

In this work, novel methacrylate columns photografted with META and subsequently
coated with the chiral selector CDMPC for enantiomeric separation in CEC have been
prepared. The coating conditions (grafted META and CDMPC content) and mobile phase
composition were optimized. The column that provided the best enantioseparation
performance was achieved with 7.5 wt% META coated with 60 mg mL"' CDMPC. A large
number of quaternary groups photografted onto the polymeric monolith allowed to both
incorporate CDMPC as chiral selector into the polymeric matrix as well as to provide a
substantial EOF over a wide pH range. The prepared monolithic columns showed good
enantioselectivity of several pairs of enantiomers under aqueous mobile phases. The
reproducibility of developed columns was satisfactory, and they were stable under the
adopted mobile phases. To the best knowledge of the authors, this works constitutes the first
instance of CEC separation of chiral compounds on grafted polymeric monoliths with
CDMPC as chiral selector. Due to the simple preparation of organic polymer-based
monoliths jointly with the use of an easily implemented photografting process, the adopted
strategy can be extended to the preparation of coated polysaccharide-derivatives or other
chiral selector chemistries for enantioseparation in miniaturized chromatographic techniques.
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Figure captions
Fig. 1 SEM micrographs of (A) poly(GMA-co-EDMA) monolith and (B) poly(GMA-co-
EDMA) photografted with 7.5% META and coated with 60 mg mL" CDMPC. Magnification

at 14000x.

Fig. 1 . Echevarria, R.N. ef al.
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Fig. 2 CEC separations of Troger’s base on CDMPC-coated monolithic columns grafted with
different META content. Experimental conditions: Monolithic columns coated with 60 mg

mL™" of CDMPC:; other conditions as those described in Table 1.
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Fig. 3 Influence of ACN content in mobile phase on enantioseparation of Troger’s base.

Other conditions as those described in Table 1.
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Fig. 4 Electrochromatograms of (A) Troger’s base and (B) phenylalanine. Experimental

conditions for each solute as indicated in Table 2.
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Table 1 CEC enantioseparation for Troger’s base on the photografted-META column coated

with different amounts of CDMPC?.

CDMPC (mgmL™") k;° k; a Rs N (m’) Ny m™)

0 273 273 1.00 0.00 30,700 30,700
6 3.13 320 1.02 <0.50 10,600 7,100
15 371 395 1.06 <0.50 8,400 4,300
40 326 350 1.07 0.53 7,200 5,100
60 243 269 1.11 0.86 5400 4,200

* Experimental conditions: column, 33.5 (25 ¢cm) x 100 um i.d.; photografting conditions: first step, 5 wt%
BP for 10 min; second step, irradiation with 1.5 wt% META content for 10 min; mobile phase, 35/65 (v/v)
ACN/H,0 5 mM phosphate buffer, pH 7.0); injection, 5 kV x 3 s, applied voltage, -10 kV; detection at
214 nm.

“The subscripts “1” and “2” designate the 1* and 2™ eluted peak of the enantiomer pair, respectively.
p g
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Table 2. CEC enantiomer separation of various

photografted column coated with CDMPC?,

Page 26

Journal of Separation Science

test racemic compounds on the META

Analyte “:l‘l’;’;e Sk a Rs N m™) N, (m™)
Trans-stilbenc oxide ® 136 1.55 111 129 23,500 6,400
Benzoin b 318 3.18 1.04 059 20,200 16,000
2-phenyl-1-propanol @  3.06 6.06 187 430 6,700 6,900
Troger’s base b 354 427 120 177 11,100 8,900
Mefloquin a 474 498 1.05 <0.50 3,100 2,500
Propanolol b 728 758 1.04 <050 20,700 3,700
Ibuprofen a 041 096 138 1.61 1,600 1,600
Naproxen b 191 207 105 063 11,600 11,200
Phenylalanine a 462 472 1.02 059 63,000 110,300

* Experimental conditions: column, 33.5 (25 ¢cm) x 100 um i.d.; photografting conditions: first step, 5 wt%
BP for 10 min; second step, irradiation with 7.5 wt% META content for 10 min; CDMPC coating: 60 min
at 60 mg mL'; mobile phase, 35/65 (v/v) ACN/H,O containing: (a) 5 mM acetic/acetate buffer, pH 3.6 or
(b) 5mM phosphate buffer, pH 7.0; injection, 5 kV x 3 s, applied voltage, -10 kV; detection at 214 nm.
"The subscripts “1” and “2” designate the 1* and 2" eluted peak efthe-enantiomerpair, respectively.
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