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Optimum Performance Laminar Chromatography

these tests. OPLC is a form of liquid chromatography that is especially well suited for the task of isolating preparative scale quantities of prospective drugs. 
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Application Note AN 117-01-C



Optimum Performance Laminar Chromatography: A Versatile Tool in Chemical Development and Process Research Optimum Performance Laminar Chromatography OPLCTM is an ideal technique for separating complex mixtures on a preparative scale. Once a separation has been developed on an analytical scale, it is very straightforward to increase the size to obtain a preparative separation. OPLC combines superb bstract sample resolution with the ability to monitor the stationary phase during the separation so that the mobile phase can be modified as required to effect the separation. In this note, we describe the separation of a diasteromeric mixture to obtain mg scale samples. The separation can be detected using a UV lamp, is easy to perform and does not necessarily require an external detector.
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When a compound exhibits prospective biological activity, a critical task is to obtain a larger quantity so that detailed in vitro or clinical studies and extensive chemical and physical characterizations can be made. While a broad range of chromatographic techniques could be used, the chemist normally favors a separation process that is able to provide the desired quantity of the compound with a minimum period of time and effort. Typically, the chemist wants to prepare tens of mg of sample for these tests. OPLC is a form of liquid chromatography that is especially well suited for the task of isolating preparative scale quantities of prospective drugs. This technique employs familiar stationary phases and mobile phases to effect the separation on a planar bed (HTSorb TM ) and exhibits chromatographic efficiency that is similar to HPLC. A major advantage of OPLC is that the HTSorb can be readily monitored during the separation and conditions changed as necessary. In addition, once a method has been developed, it is easy to scale up an OPLC separation to obtain the preparative scale separation. In this note, we describe the use of OPLC to separate a mixture of diastereomers from the asymmetric catalytic hydrogenation of a chiral polycyclic ketone. It is known that only one of the two isomers that are formed by the reaction has the desired activity and OPLC was used to increase the concentration of the compound of interest (the enantiomeric excess [ee]). The analysts used OPLC in this situation as the cost and time need to use HPLC was a constraint and low pressure HPLC and TLC did not provide sufficient resolution.



5 µL of a 5 mg/mL sample of the mixture was deposited on the column, as was a sample of the isomer of interest. The samples were separated with Ethyl Acetate:Heptane (33:67) via infusion analysis with a flow rate of 150 µL/min for 6 minutes. After the separation was complete, the column holder was removed from the OPLC system and observed with a UV lamp. The column was then reinserted into the OPLC system for elution with an additional 3 mL. The separation of both samples was completed in 26 minutes. The column was then monitored by the videodensitometer.



Fraction Collection 200 µL of a 10% solution (20 mg) was deposited on a 50 x 200 mm Silica 60 HTSorb BSLA003 column and spread evenly across the entire width. A volume of 28 mL was used to bring the samples close to the exit channel to optimize the separation. After this preliminary development, the column was observed under the UV lamp to determine the additional time required for elution (6 minutes for the first isomer and an additional 4 minutes for the second isomer). The HTSorb column was then reinserted and flow was initiated. 600 µL fractions were collected from 5 to 15 minutes after the column was reinserted.
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Experimental Samples were deposited on Silica 60 HTSorb BSLA003 and BSLA001 columns (Bionisis, Le Plessis-Robinson, France) with an AS30 Autosampler (Desaga, Weisloch, Germany) and separation was effected with an OPLC 50 Chromatograph (Bionisis). Images were recorded with a VD40 Video Imaging System (Desaga), while spectrodensitometry measurements were performed with a CD60 Densitometer (Desaga).
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Figure 1: Videodensitogram of an OPLC HTSorb column from method development studies obtained in 26 minutes. 1 = Sample. 2 = Reference Standard
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Method Development Studies - When the column was removed from the chromatograph and viewed by UV, an unresolved band at Rf = 0.17 (approx 3 cm) was observed whose shape indicated the presence of two compounds. The column was reinserted in the OPLC system and an over-run elution volume of another 3 mL (3 column volumes) was used to move the compounds an additional distance along the column (10 cm) and obtain further separation. The column was then removed, dried and the images shown in Figure 1 were obtained. It is clear that good separation was obtained, with the ratio of 65:35, which was identical to the HPLC results obtained elsewhere. A typical TLC plate with the diastereomeric mixture is shown in Figure 2. As we can see, TLC does not have the sufficient resolution to detect the isomers separately. Fraction Collection Studies - The sample was separated as described above and 12 fractions of 600 µL each were collected. The flow rate was simply increased by a factor of 4 relative to the analytical method in order to reflect the use of a larger column. 1 µL samples of each of the fractions were spotted and observed under a UV light without separation to determine if the fraction contained a UV active substance prior to analytical control. As the HTSorb column used for the separation was perfectly clean (as indicated by no UV-active compounds remaining after the separation), the recovery yield was likely high and the column could be reused for the analysis of the fractions (3 µL of each was spotted in lines of 10 x 1 mm). The image of the control is shown in Figure 3.



Figure 2: TLC separation of the diastereomeric mixture
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Figure 3: OPLC separation of selected fractions from fraction collection



Conclusions These experiments demonstrate that OPLC is capable of providing a rapid and powerful method of separating closely related compounds in a mixture. Once the analytical separation was developed, the experimental conditions were readily scaled up to provide for fraction collection. We note that major benefits of OPLC in this work is the ability of the compounds to be monitored directly on the column and the fact that several samples can be separated at one time, so that the sample(s) of interest and reference compounds can be separated simultaneously. It is important to note that the entire fractionation experiment took approximately an hour (5 minutes for spotting, 35 minutes for the actual separation, 15 minutes to collect fractions and 10 minutes for the analytical control). The use of OPLC provides a number of significant advantages; since the volume of fractions was small (1.8 mL max.), the samples were easily recovered by evaporation of the volatile solvents. We note that the separation was observed with a UV hand lamp and did not require the use of an external detector. Although the use of a UV detector at the column exit is customary with HPLC , it is not always necessary with OPLC. The fluorescent indicator on the column along with a hand-held lamp was sufficient to detect the sample components and determine the elution volume needed for fractionation. Furthermore, direct observation of the sample on the column allowed us to limit the number of fractions collected.
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Plant Drug Analysis by Optimum Performance Laminar 

salts is shown in Figure 2, where hydrastinine, hydrastine a nd berberine are clearly separated (peaks 1, 2 & 3). Compounds. hRf. Fluorescence exc. @ 365 nm.
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Laminar Flow Airfoils 
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How a laminar flow hood functions 
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