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Instrumentation
� Analytical SFC-MS and Prep30 SFC-MS systems used were from Thar Technologies with a 

shared Waters 3100 SQD mass spectrometer.
� Prep30 SFC was equipped with stream injection and a 2757 open beds fraction collector (shown).
� Reversed Phase HPLC was performed on an Agilent 1100 LC system. 

Experimental

Figure 1.  Warfarin analytical  screening results (30% MeOH, 4 mL/min, 150 bar, 35 ºC)

Figure 2.  A stepwise experimental procedure:  From analytical development to preparative purification

ABSTRACT

At our OSI Farmingdale Discovery Laboratories, mass-directed HPLC has been widely used 
and optimized for analytical and preparative purification of chiral and achiral organic 
compounds.  Recently, a semi-preparative Thar SFC/MS Prep 30 system was introduced in-
house as a complementary technique to HPLC and has since evolved as the primary choice for 
chiral applications.  In this presentation, our use of mass-directed SFC systems as an effective 
analytical and preparative tool will be described.  Included will be our approaches for the 
development and performance evaluation of analytical methods, on an analytical SFC/MS 
system, and the scalable translation of these optimized methods directly into the SFC/MS Prep 
30 system for preparative separation without the need for intersystem calibration.  Different 
from the initial preparative SFC fractionation controlled by a UV signal or a predetermined 
time window, the mass-directed real time fractionation provides the benefit for accurate peak 
detection, high recovery and purity, as well as higher throughput. 
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Table 4.  Column performance report
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Table 3.  Separation performance profile of an OSI discovery crude sample

Note: In this case, the Thar Prep30 system provided excellent recovery (96.7%) and purity of the 
desired enantiomers (ee� 98.6%). 

Conclusions:

� In our hands, the Thar Prep30 SFC-MS system offered high-efficiency chiral separations and 
excellent performance (both yields and ee%) for a series of racemic mixtures.
� This is the first example of the integration of an open-beds fraction collector to an SFC-MS system

� In some cases, no formic acid additive in the make-up solvent was needed.  The analytical methods 
developed in-house were directly scalable to the SFC Prep30 system with sufficient ionization for 
mass-triggered real time fractionation.
� Use of binary co-solvents (10-20% MeOH in IPA or MeCN) improved the ionization pattern.

� For a majority of compounds tested, the SFC provided the advantage of fast separations and method 
development in comparison to the reversed phase HPLC technique. 

� Excellent reproducibility was observed, suggesting that implementation of the stacked injection 
method has the potential to further enhance the high throughput capability of the Thar Prep30 SFC-
MS system and provide a versatile tool for large-scale chiral purification.
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Table 2.  Yields and purity of five commercially available racemic pairs isolated with mass 
triggered fractionation from Thar Prep30 SFC-MS system

Table 1.  Summary of solvents and columns used for SFC and HPLC screening

1. Proof-of-concept SFC-MS testing on a panel of five commercially available racemic mixtures:

Results and Discussion

Chiralcel OJ-RH

Chrialcel OD-RH(MeCN/MeOH):H 2O                                                           

Chrialpak AD-RHMeCN:H 2O                                                           

Chiralpack IC

Chiralpack IBMeOH:MeCN = 1:8

Chiralpack IAMeCN

Chiralcel AS-HIPA

Chiralcel OJ-HIPA + 0.2%IPamine

Chiralpak AD-HMeOH + 0.2%IPAmine

Chiralcel OD-HMeOH
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Experimental Conditions
• Rapid SFC analytical screening was performed on polysaccharide-based CSPs, 5 µm, 4.6 × 100 

mm columns, from Chiral Technologies, with the following column and co-solvent sequences: 
OD> AD > OJ >AS and 30% MeOH> IPA> MeCN/MeOH.  Doing so ultimately resulted in fast 
enantiomeric resolution with good ionization patterns.

• 30% Co-solvents chosen ensured that all peaks will elute off the column quickly and achieve 
resolution, or some resolution out the void or in the void.  Most separations were completed in less 
than 4 minutes.

� IA, IB, and IC columns were screened only when certain limitations such as sample solubility and 
compatibility of solvents with CSPs were foreseen. 

� Additive IPAmine was added to improve the poor early peak shape of some basic compounds. 
� Analytical methods were directly scalable or with slight optimization to preparative separation.
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2. Typical workflow applied to our in-house discovery crude samples.

3.  Performance comparison of one racemate separation on SFC and HPLC columns.

Analytical SFC-MS on IB, 4.6 × 100 mm, 4 mL/min, 10% MeOH,150 bar Preparative SFC-MS on IB, 21 × 250 mm, 30 mL/min, 20% MeOH, 150 bar

SFC-MS QC of the fractions, on IB, 4.6 × 150 mm, 
4 mL/min, 10% MeOH,150 bar

Analytical RP  HPLC of the crude on OD-RH , 4.6 ×
150 mm, 0.5mL/min, MeCN/H2O (60/40), 30 °C

RP HPLC QC of the fractions, on OD-RH,  4.6 × 150 
mm, 0.5 mL/min, MeCN/H2O (60/40), 30 °C

• Typical analytical screening example performed at 2 min runs (Figure 1).
• Summary of preparative separation and performance (Table 2).


