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Introduction Characterisation of new immobilised polysaccharide chiral stationary phases
The role of enantioseparation is becoming more and more important especially in the pharmaceutical Partic| Usabl
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industry. It is known that some enantiomers of racemic drugs show great differences in biological activity name material | Size*l? Chiral selector I e | Mok organic S on
including their pharmacology, toxicology, pharmacokinetics, and metabolism. With many single- T (Hm) — . solvent oA
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enantiomer drugs being marketed, the demand for analytical quantitation and preparative separation is Amylose-SA |  porous - (3,5-dimethylphenylcarbamate) | ) n-Hexane pylose dertvatives
INCreasing. CHIRAL ART silica 10 Cellulose tris E R: /H\NH cHy Chloroform
The mechanisms involved in chiral separation by liquid chromatography are very complex, and the Cellulose-SB 20 (3,5-dimethylphenylcarbamate) ; 3,5-Dimethylphenylcarbamate| = .| 4,350 psi tD_'gl']L‘y’lr°nT§f1“y?“e‘iher
separation are achieved by combinations of the various interactions, which include hydrophobic, R XY 3 Cellulose tris | i (30 MPa) | Ethyl acetate m iy
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hydrogen bonding, dipole-dipole, and m-m interactions. This makes method development for chiral silica { ; | L Alcohol o o
_ : _ _ _ _ _ CHIRAL ART 0 Amylose tris 'R N g Acetonitrile etc.
separation more challenging. Column screening is essential as the first stage of any chiral method Amylose-SE 20 (3,5-dichlorophenylcarbamate) i 3,5-Dichlorophenylcarbamate Cellulose derivatives
development and fast column screening is a pre-requiste for the rapid development of separation %13, 10, 20 pm particles of CHIRAL ART Cellulose-SC/Amylose-SE will be available in the near future. *2 Please contact your local YMC subsidiary for larger particles than 20 pm.
method.
: : . : : : B CHIRAL ART columns are available, packed with four different types of immobilised polysaccharide CSP based on high strength super-wide
Recent!y_, YMC has deve!qped Chl!‘al stationary phas_es (CSPS_) consisting of derivatives of _polysacchaFIC_Ies pore silica particles having 20, 10, 5 or 3 um in diameter. Consistent retention and selectivity parameters within the same chiral selector are
immobilised on 3 um silica particles. These materials are ideal for fast method screening due to high obtained across particle sizes.
column eff|C|ency over a wide range of flow rates. B CHIRAL ART immobilised chiral columns have excellent chiral recognition ability and high solvent versatility. Initial screening with these four
In this poster, we will present some examples of fast method screening for separation of enantiomers columns, which have different selectivities, using various mobile phase compositions can provide rapid method optimization for
utilising short columns packed with 3 pym immobilised CSP and various mobile phase conditions. We will enantioseparation of a wide range of racemic compounds.
also show the potential of such columns for fast method screening using supercritical fluid B Alcyon SFC CSP columns, which are specifically packed with the same packing materials but in SFC compatible hardware, are also available.
chromatography (SFC) These offer superior resolution and certain advantages over HPLC under a SFC condition.

— Characterisation of new immobilised polysaccharide chiral stationary phases

Comparison of peak shape of ionic compounds Comparison of column bleeding Solvent resistance for various organic solvents
AU Normal phase mode (NP) oA Reverse phase mode (RP) CHIRAL ART Amylose-SA (Immobilised type) Column A (Not comp|ete|y immobilised type)
Competitor’s product Competitor's product : Competitor's product
(Cellulose immobilized type) 400 (Cellulose immobilized type) 757 (Cellulose immobilized type) Initial Initial
_ 300 — CHIRAL ART Cellulose-SB | 50/ —— CHIRAL ART Cellulose-SB .
Column :5um, 250 X 4.6 mm i. d. ] i
Eluent : Hex/IPA/DEA (80/20/0.1) 200 25? i
Flow rate : 1.0 ml/min E
CHIRAL ART Temperature : 25 100 | After flushing After flushing <:,iza id loss of
Cellulose-SB / Detection : UV at 230 nm ] j with 1,000 CV* with just 10 CV* retF:Jntion
0 2 4 6 8 10 min [njection ¢ 10 11 (0.1 mg/mi) i 5 10 15 20 25 mn C0 5 10 15 20 25 min of ethyl acetate of ethyl acetate
B CHIRAL ART columns provide good peak shapes of ionic and metal coordination compounds.
Gradient test Gradient test OV = Col Vol
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i i oo i i i Eloulzgzn j i)”:éXZSB(; )ét?).HG mm i. d. Eﬁj:rr::n : i)“vr:a’tzfoB))( :g;\lmm - d. Amylose-SA after flushing with 1,000CV* of each solvent at 40°C
Relationship between column efficiency and linear velocity of 5 pm and 3 pm particles 5-80%B (0-30 min) 10-100%B (0-30 min) - . (2) Test conditions of column performance
Flow rate : 1.0 ml/min Flow rate : 1.0 ml/min Eluent : Hex/IPA (95/5)
0.030 Column . CHIRAL ART Cellulose-SB, 250 X 4.6 mm i. d. Temperature = 25°C Temperature : 23°¢ Ethyl acetate 100.3% 101.2% Flow rate  : 1.0 ml/min
Eluent : Hex/IPA(90/10) Detection : UV at 230 nm Detection : Corona* CAD Temperature 25°C .
0.025 —=— 5um Flow rate : 0.25, 0.50, 0.75, 1.0, 1.25, 1.50 ml/min for 5 pm Tetrahydrofuran 100.0% 100.0% Sample + Benzoin
g 0.25, 0.50, 0.75, 1.0, 1.25, 1.50, 1.75, 2.00, 2.25, 2.50 ml/min for 3 ym Dichl th 100.3% 100.6%
= —a— 3 T ture : 25° . ichloromethane . :
2 0.020 a e 230 B CHIRAL ART Cellulose-SB shows an extremely low background signal under the ° °
£ Sample  : trans-Stilbene oxide typical gradient conditions of both NP and RP elution systems. t-Butyl methyl ether 100.9% 98.8%
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0.010 _ when analysing using high-sensitivity detectors such as a Corona* charged CV flushing with each solvent was less than 2%.
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— Efficient approach for method screening and optimisation of chiral separation in HPLC and SFC
Suggested screening protocol and experimental results for rapid HPLC method development
Screening protocol Compounds used in HPLC screening experiment All chromatograms obtained from initial screening of hydroxychloroquine separation
Column Mobile phase mode NP PO
Mode Eluent A Eluent B Analytes Additive*? o, S Hex MTBE EtOAC ACN MeOH
NH OH
EISI-IA{;RAL ART Amylose-SA Adidic Trifluoroacetic acid, | XN \(*\A,\L/\/ Hac/o _ | >|<S;o Eluent B IPA EtOH IPA EtOH IPA EtOH EtOH EtOH
Hex acetic acid, § o cH, AN Additive 0.1%
.1% DEA
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Gradient : 5%B (0-0.5 min), 5-50%B (0.5-1.5 min), 50%B (1.5-2.0 min) four types of 3 pym immobilised CSP and rapid o : : j j “‘ j j :
for NP mode . . . 9] . . .
0%B (0-0.5 min), 0-20%B (0.5-1.5 min), 20%B (1.5-2.0 min) gradient elution W'_th 8 types _Of normal phase indolol * " " : " : : "
for PO mode (NP) or polar organic (PO) mobile phases can be Pindolo W | | | ji L ji ji |
Temperature : 25°C : : : : ML : , : : ,
i OV at 265, 290, 334 nm employed fqr chiral phase method screening for . I\ | TW | | ﬂdL |
Injection : 2 pl (100 pg/ml) pharmaceutlcal compounds. —_ -l
Shown with red circle: Rs > 1.5
*3 Prototype columns of CHIRAL ART Cellulose-SC and Cellulose-SE were used in this experiment
Separation results under simple isocratic conditions optimized through screening of each compound
m%\U Hydroxychloroquine a 2.6 mAU OI\?;’eprazole q 19 mhU Rabeprazole 5 L9 mAULansoprazole . 7 mAU Pindolol . 3.0 mAU Pindolol a 1.6
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® 02 04 06 08 1 12 14 16 1.8 min 0O 02 04 06 08 1 12 14 1.6 1.8 min 0 02 04 06 08 1 12 1.4 1.6 1.8 min O 02 04 06 08 1 12 1.4 1.6 1.8 min 0O 02 04 06 08 1 12 1.4 1.6 1.8 min O 02 04 06 08 1 1.2 1.4 1.6 1.8 min
Column : CHIRAL ART Amylose-SA Column : CHIRAL ART Amylose-SE*3 Column : CHIRAL ART Cellulose-SC*3 Column : CHIRAL ART Amylose-SA Column : CHIRAL ART Cellulose-SB Column : CHIRAL ART Cellulose-SB
3 um, 50 X 3.0 mm i. d. 3 um, 50 X 3.0 mm i. d. 3 um, 50 X 3.0 mm i. d. 3 um, 50 X 3.0 mm i. d. 3 um, 50 X 3.0 mm i. d. 3 um, 50 X 3.0 mm i. d.
Eluent : A) MTBE/DEA (100/0.1) Eluent : A) AcOEt/DEA (100/0.1) Eluent : A) AcOEt/DEA (100/0.1) Eluent : A) AcOEt/DEA (100/0.1) Eluent : A) Hex/DEA (100/0.1) Eluent : MeOH/DEA (100/0.1)
B) EtOH/DEA (100/0.1) B) EtOH/DEA (100/0.1) B) IPA/DEA (100/0.1) B) EtOH/DEA (100/0.1) B) EtOH/DEA (100/0.1) Flow rate : 0.85 ml/min
10%B 20%B 5%B 5%B 60%B Temperature : 25°C
Flow rate : 0.85 ml/min Flow rate : 0.85 ml/min Flow rate : 0.85 ml/min Flow rate : 0.85 ml/min Flow rate : 0.85 ml/min Detection : UV at 265 nm
Temperature 1 25°C Temperature 1 25°C Temperature 1 25°C Temperature 1 25°C Temperature 1 25°C Injection : 2 pl (100 pg/mil)
Detection : UV at 344 nm Detection : UV at 290 nm Detection : UV at 290 nm Detection : UV at 290 nm Detection : UV at 265 nm
Injection : 2 ul (100 pg/ml) Injection : 2 pl (100 pg/ml) Injection : 2 pl (100 pg/mil) Injection : 2 pl (100 pg/ml) Injection : 2 ul (100 pg/ml)

B Baseline resolution is achieved under four conditions in the initial screening of hydroxychloroquine as shown above. The combination of CHIRAL ART Amylose-SA phase and MTBE/EtOH containing 0.1% DEA was selected as the most favourable elution condition based on
retention and resolution.

E As shown in the chromatograms on the right, the selected conditions from screening with gradient elution for each compound were transferred to socratic elution and optimized for a fast separation method of less than 2 minutes. The results for Omeprazole, Rabeprazole, and
Lansoprazole indicate that structural similarity would not necessarily lead to similar separation behaviours on chiral phases. The fast method development for racemic compounds resulted from the initial screening process.

Suggested screening protocol and experimental results for rapid SFC method development

Screening protocol SFC conditions for screening Compound used in SFC screening Major results from initial screening of Flavanone separation
Column :5um, 150 X 4.6 mm i. d. E| tB
Column Mobile phase Flow rate : 3.0 mI/.mir.m 0 column uen MeOH EtOH IPA
Eluent : shown in figure on left
R Gradient : 10-50%B (0-5 min) O
Alcyon SEC CSP Amylose-SA Eluent A Eluent B (modifier) E‘:t‘;‘;fif:“re fa(\)/o(;t . ] * Alcyon SFC CSP
- MeOH Injoction 5 AL (100 pa/mi) Flavanone Amylose-SA
Alcyon SFC CSP Cellulose-SB | $¢ supercritical Back pressure  : 2,000 psi (14.0 MPa)
carbon dioxide EtOH
CO . s : .
Alcyon SFC CSP Cellulose-SC (CO:) IPA B The suggested screening protocol and conditions for chiral SFC using Alcyon SFC CSP
Alcyon SFC CSP immobilised chiral columns are shown above. This can Cellulose-SB
Al s W offer advantages over HPLC in terms of resolution and reduction of — - - . | - - . ] - 1 i . .
cyon mylose method development time. The low viscosity of supercritical carbon _ o _ T _ _
dioxide can allow use of longer columns with higher efficiency at higher ¥ The acceptable resolution of Flavanone enantiomers was achieved within a short run time using Alcyon
flow rates. In addition it can significantly reduce organic solvent SFC CSP columns under all of the SFC screening conditions shown in the above chromatograms. The
consumption. combination of Alcyon SFC CSP Amylose-SA phase and mobile phases consisting of CO,/MeOH or

CO,/EtOH proved to give superior resolution.

Conclusions

E The excellent separation of various racemic compounds was achieved through HPLC screening using the short columns packed with four different types of 3 pm immobilised CSPs and rapid gradient elution with eight different
NP or PO mobile phase. The initial screening process allowed the rapid development of a robust and simple method of enantioseparation.

E The example of chiral SFC screening with these four CSPs and three different alcohols as mobile phase modifiers showed the advantages of higher resolution and reduction of method development time in SFC.

List of solvent abbreviations
Hex: n-Hexane, MTBE: Methyl t-butyl ether, EtOAc: Ethyl acetate, IPA: 2-Propanol, EtOH: Ethanol, MeOH: Methanol, ACN: Acetonitrile, DEA: Diethylamine
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