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The quality for certainty. rr Research into the Retention Mechanism of SFC
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By comparing retention behavior in normal-phase high-performance liquid chromatography (NP-HPLC) (HPLC conditions) (SFC conditions)

and supercritical fluid chromatography (SFC), as well as evaluating the selectivity of various stationary gg:ﬂmr‘ size: i?ni:glljgs-ggloorgm Z?n?ralljgs-gggjn‘?m

phases, we attempted to elucidate the chromatographic properties of SFC. Mobile phase: See figures below See figures below
. ) ) Flow rate: 1.0 ml/min 3.0 ml/min

Under NP-HPLC (ethanol/n-hexane) and SFC (ethanol/CO2) conditions, the retention of hydrophobic, BPR: - 10 MPa

hydrophilic, and ionic compounds was compared. In addition, the hydrophobicity, hydrophilicity, mm Temperature: 40°C 40°C

. ) . . . . . Detection: Uv254nm uv254nm

interaction, and dispersion force of 18 different stationary phases were evaluated under SFC conditions. Equipment: Prominence (Shimadzu) Nexera UC (Shimadzw)
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HPLC(NP) and SFC Comparison -1 Stationary Phase Selectivity Evaluation
PH Table 4: Selectivity Evaluation
. OH W @ ® @ ®  ® @
Mobile phase / o Retention Retenton | o~ | o~ | xon | polar | Diparsion
(HPLC) Ethanol n-Hexane = 10/90 : seemoss L L sy see e s
(SFC)  Ethanol/ CO, = 10/90 Sample 1 Sample 2 COSMOSIL 5Diol-120-11 Diol Group. 000 150 1056 | 076 298 T84 050
cosmost Pyridinyl grous o0 | 1o | 770 | os | 2 | 235 | os
COSMOSIL 5HP Ferosyphenyt sroup oo0 | ra | 03 | o7 | 22 | 206 | o0s0
Table 1: Retention Gomparison COSM( ILIC Triazole 000 176 13.22 094 244 1.95 0.74
Golumn name Stationary phase K (HPLC) K (SFC) SFC/HPLC COSMOSIL 5PE-MS Phenyl group. 002 019 281 1.36 251 1.70 121
i Sample |__Sample 2 _Sample 1__Sample 2_Sample 1__Semple 2 COSMOSIL 5 7TNAP. Naghtyl Group. 000 031 278 146 310 210 134
COSMOSIL 5G18- M5l Octadecyl Group, 000 | 000 | 007 | o00i s - cosuosi spve oo e Grows o0 e s s sz
COSMOSIL 5Cholester Cholesteryl Group 0.00 0.08 0.15 0.20 ** *x " entabromoshenyl group.
TR} C A AN
COSMOSIL SHILIC. Triazole 114 269 130 232 115% 86% CCOSMOSIL 5Cholester Cholesteryl Group 014 039 2.36 137 37 1.64 079
COSMOSIL 5HP Hydroxyphenyl group 0.86 1.67 110 1.63 129% 97% COSMOSIL 5C18-MS-1I Octadecyl Group (monomeric)  0.17 017 098 151 276 1.05 104
COSMOSIL 5PY Pyridinyl group. 0.82 226 0.92 207 112% 91% CCOSMOSIL 5C18-AR-1I Octadecyl Group (polymeric) 016 023 1.09 1.26 287 1.05 093
2-Ethylpyridine (Not for sale) Pyridinyl group 0.65 1.62 073 147 112% 90% 2-Ethyipyridine (Not for sale) Pyridiny! group. 0.00 091 6.08 102 2.30 215 057
COSMOSIL 5 TNAP Naphtyl Group 008 | 021 037 | 056 | 4724 | 201% Featlanie (ot for sl 2-Picolamine T
COSMOSIL 5PYE Pyrenyl Group 0.13 051 0.67 146 531% 287% ? (ot for sale).
oMl some e oot it C NP 000 | sos | 1365 | 05 | pss | 176 | oas
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In SFC, in addition to the retention E;; ’;ete":“’"; s?‘?'x"’;‘fﬂc‘“"k }of No.1 HO Hd H ety
B 57 er ) etention 2: K of No.
properties .Of normal phase HPLC, (3) Hydrophilicity: Separation factor (a) of No.3/No2 O No22 No3 No.4
secondary interactions, such as -t (4) Hydrophobicity: a of No.4/No.2
interaction and dispersion force, are (5) nerinteraction: a of No.5/No.2 CHy
! Si . X
KAl 7 stronger compared to HPLC. (6) Polar group: a of No.6/No2
o " . (7) Dispersion force: a of No.7/No.2 wd H 1o
SnNAP SPYE 5PBr -> SFC has unique Nos No6 No
o. o. o
HPLC(NP) and SFC Comparison @-2
Mobile phase
(HPLC) Ethanol/ n-Hexane = 1/99 @ QCH; Hydrophobic Selectivity
(SFC)  Ethanol/ CO, =1/99 16 30
sample 3 sample 4 . " Koo
* 25
Table 2: Gomparison of Retention for Non-Poler Compounds =2 * ’, R :
 (HPLC) ¥ (SFO) £ . « 220 N7 = ¢
Column name Stationary phase Sample 3 | Sample 4 | Sample 3 |_Sample 4 H ° v H * * &
COSMOSIL 5C16-MS-Il___ Octadecyl Group 002 001 017 0.22 s . 21s
COSMOSIL 5holester _ Ghalesteryl Group 002 001 o1 o £, N R = 07653 5
COSMOSIL 55L-T none 002 0.00 0.00 001 z £10 * *
HeC CCOSMOSIL SHILIC Triazole 003 001 0.0 001 4 -
COSMOSIL 5HP Hycroxyphen! group 002 | oor | o000 | o0z s * 8 os
COSMOSIL 5PY Pyridnyl group. 002 | o001 000 002 -
HaCe 2-Ethylpyridine (Not for sale) Pyridinyl group 0.02 001 0.00 0.02 o 00
COSMOSIL 5 TNAP. Naphtyl Group. 000 000 | 003 |00 os 07 09 11 13 15 17 os o7 0 11 13 as 17
COSMOSIL 5PYE Pyrenyl Group 001 000 | 003 | o007 Hydrophobicity Hydrophobicity
% COSMOSIL 5PBr sroup. 001 001 012 023
16 " PR
R-06648 o Hydmphoblc‘sele.ctlvlty' is positively
) A 4 * ’/ correlated with dispersion force.
~ T Low-polarity samples were not retained in HPLC (NP). g1z * o
5Cholester 5C;g-MS-II However, slight retention was achieved in SFC with S0 / * Note: About dispersion force
<
-olari i H Dispersion force is an attractive force that works between
low pO'BfltV stationary phases, B o ’/a/ e molecules without a permanent dipole moment. Even in non-
Boe *e polar molecules, internal movement of electrons creates
8os * instantaneous dipole moments, which can in turn induce
instantaneous dipole moments in other molecules.
02 The attractive force between these dipoles s caled dispersion
00 force.
Molecules with many t electrons or high molecular weight
HPLC(NP) and SFC Comparison (2)-3 oo b B M enerll edhibitalarge dispersion force.
COOH NH; Hydrophobicity
Mobile phase
(HPLC) 0.5%Formic Acid-Ethanol/ n-Hexane = 15/85 Results and discussion
(SFC)  0.5%Formic Acid-Ethanol/ CO, = 15/85 . I . P . .
’ OH H For hydrophilic and ionic compounds, silica (SL) showed similar retention in NP-HPLC and SFC,
samples  Sample 6 . .
(Acidic) (Basic) while the pyrenylethyl (PYE) and pentabromobenzyl (PBr) phases retained the compounds several
Table 3: Comparison of Retention for Dissociative Compounds . . . .
& (HPLC) K (SFC) SFG/HPLG times more strongly in SFC compared to NP-HPLC. On the other hand, while hydrophobic
Column name Stationary phase Sample 5__Sample 6 _Sample 5 _Sample 6 ___Sample 5 | Sample 6
COSMOSIL 5SL-1 none 066 124 081 132 128% 106% compounds were not retained by any of the stationary phases in NP-HPLC, Cis, PYE, and PBr
COSMOSIL 5HP sroup 219 331 224 327 1oz | ooy
COSMOSIL 5PY Pyridnyl group 306 228 283 1.50 934 66% . . . . . .
COSMOSIL 5HILIC Triszole 8.46 509 606 4.8 724 984 retained them slightly in SFC. The hydrophobicity parameters, obtained from evaluating the
HPLC K = 100%
Ho: selectivity of the stationary phases, were, unsurprisingly, negatively correlated with hydrophilicity.
On the other hand, dispersion force was positively correlated with hydrophobicity, suggesting that
Both HPLC (NP) and SFC displayed comparatively . ) L . ) .
NH high retention for acidic compounds with basic dispersion force is involved in the retention of hydrophobic compounds.
stationary phases and basic compounds with acidic . P . . .
stationarz ;pnhases P From the above, we can surmise that retention in SFC is caused by secondary interactions, such as
A A~ dispersion force and = - 7 interaction, working more strongly than in HPLC, in addition to the
SHP sPY . . .
(Acidic) (Basic) interactions at work in NP-HPLC.




