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Chiral Separation by Ultrafast and Two-Dimensional
Liquid Chromatography

Xu, Yao Kang, Jingwu™
(State Key Laboratory of Bioorganic and Natural Products Chemistry, Shanghai Institute of Organic Chemistry,
Chinese Academy of Science, Shanghai 200032)

Abstract Although the chiral separation techniques represented by the polysaccharides-based chiral stationary phases are
almost matured, the chiral separation for complex samples remains a challenge. To this end, two dimensional liquid chroma-
tography has been developed rapidly. Recently, to achieve the chiral separation with two dimensional liquid chromatoraphy,
the development of the ultrafast liquid chromatography has caused considerable attention. The development of ultrafast liquid
chromatography and two-dimensional liquid chromatography also caters to the development of high-throughput organic syn-
thesis technology. In this review the recent progress in the chiral separation by the ultrafast and two-dimensional liquid chro-
matography is summarized. This review focuses on the progress in the techniques of the chiral packing materials for ultrafast
chromatography, the chiral separation strategy and its application in complex samples. Finally, the application perspective of
ultra-fast and two-dimensional liquid phase in high-throughput organic synthesis techniques is prospected.

Keywords ultrafast liquid chromatography; two-dimensional liquid chromatography; chiral separation; high-throughput
separation
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Figure 1 High efficiency chiral stationary phase in which chiral macrocyclic glycopeptides bonded on sub-2 pm silica and short col-

umns allowed ultrafast separations
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Figure 3 Chiral separation of 1,1'-bi(2-naphthylamine) (BIN-
AM) enantiomers at various data acquisition rates and detector
time constants

PR B, AT DLIRE G B A Ak I o Bl R A Ak
. Armstrong 25U BT 2.7 um i 2 FLIERHK T
FERFIEE AT 22 FFEMZPH HPLC-MS 475
ST AT TAEEAS T Rk o e R, R s 4
L T AN e T T 22 X A P A 4.

2 BleFREEE

il SR A B (SFO) K IR 7t CO, 7R RN iR
BIAH, 30 Ik A R T B S AT e R T S B A e
s T RIE R CO, MR EEBEE SAE, iR
B A B RO AL B R 77, FF HAR R = s
TSR RENE LR EF AR AIAE I /7. Rk SFC mT DA A 4t g
I, HE— DR TE. SFC K 72l AT
M2 —R =52 —, FrbAHS T D 3 2] 5 %
FOIR I, I B R SE R B AT I )L BT 1l R e
TEFTA B EE M 7S, TR TE S B o M A 4% 7 B8
I, SFC #R A 2Tk 43 B 5 ). Jn 4ok SFC 18
FH A B A AR B DA B 2 AT, TRiIR R TES
VRIS FE A SRAF A R, 38 TE I PR IR B B S
KEMFRIZGY), #]% SFCIEHZE TSV B e
AR,

T W T A 1 R G v 3R R v 8 T A
VE AR iV E R 50 4. TE AT |, BRI
HBE T SFC M AX 25 M BE AN 2 41, 452 SR F S /R AR
1) T A 2] e A RS 75 T 2 0 2% 0 e B KK
47 Biba MBI L T 5 um BAK 3 pm BELAS IR 4
oA T SFC PR T 7 85, 455 WoR/NERHE 7 1

Chin. J. Org. Chem. 2020, 40, 3794~3801



Chinese Journal of Organic Chemistry

REVIEW

AR SRR . B RS, SRI R R E
J£(20.0 MPa), i 10% 1) F BESGHEFIA 40 °CIIEE
YEHAE 3 pm HORHE A A AR SFC &0 T
HEMAFR AR R TR G IR R, IIE 8
min 55 HFTE 12 #4145, Armstrong 2524 1.9 um
4 % FURE R IR B A R IRRE R AE 9 1 [ e A, JdE ik
SFC X%t ZFhF AL AT 204, 15307 4380 1 =2
FHEHE. AT T AT ZE TS 2.7 um
RN Z LRI A, & T PR 20 B 5 7 28 3k,
LT B AL SFC [ EAH. BAE I PEREAICR B S 4L
LT 5 um &2 FLERHF SRS T 3 5. %
FARIT T 2R N il R4 2 T ARSI T AP (8]
(R ER > B8, Berger ™IV 2 pm BURIHEAT SFC FHE4F
oy, BEIT mAM B AR, IR IR MR TE
1.8 pum T B ey, BEicm FEAC A 1.93. fhfi TR
IR R 0 R B ) R e SRk — B 0t 9% 1
[ e MR sh 12 Re. Gid 2 thiib)E, 1% SFC Jrikn]
DAGTAHVEMR . BLLIR S5 A S5 S5 259 S0 3 - 1
e ENTE SFC T2 FhE s TIRZE,
/N B VL 2 T 4 s A O 6, SR SFC /Th
P 7 1R FHEA A, MhATERE T 6 P T ol 0ot
XL T AT IR A, AT LAZE 10 min 973 2] R
UFII A B2 AR

B T RSN, AT DATER AR O A b S
(1T 4> 2. Heiland 25U IE T —Ff AT LA R] B 42 i) R
JIRIRE o &, F T8 PR (A 2 3 o AT
12256 B T DL A v FE RO AR BT SR RO TR
PECATMEAR, AT LLILHPIR F 150 5, 7 B E KT
20 s.

B T HIZ5 5, SFC BB TR 2. KEMIE. KRR
FES R TR T AT BT, 4 30% MRS H
—AEEZANFHEAL. BIRCE IS AR R EY
SR EZES, ERXZHIE0 U9 eR S
Y. IEAER, FE SFC #: AT oM & & R+
B TR E. SKOCEEUR ] 2R T
[ 52 A SFC i, SEEL T X 6 Fh =k 24 16 Pk
I sy B, FRIE T X Bk 2570 3 NP 1Ak B . &=
rh s SO Y SFC- BB IR 5 T 3o X 0 0 - 498 v 1) 45
I TR BRI T E. J77Lh CO, MR EE NI s, Xt
FEIE . E3h R S A s va AT Tk, 153
TR BEACE, 75 4 min WSCIUREL S5, bk
R, BERGT AR GRS 82.8%~99.5%. 2018 4F,
#HFIEPUR A SFC-H B R BB, POE T T
I8 REWE e MR K R . RS A
(FREE . J7idAd H B e — BRI A FHEAET 4 min

Chin. J. Org. Chem. 2020, 40, 3794~3801

© 2020 Chinese Chemical Society & SIOC, CAS

WSEZIL T 6 MNARSFAIARIIE LRy 8. iR kG
AMETEFN0.1% FFER/ B DAL F B R R RIS %%
fa ORI SFC-PUMLAT & AT B 1] i Bk B AR, &7
T SERE L R AT T AR ) T 2 B R R
M. AR T B A = ER A T oKt
WLARIIEAT 1t 3 8. SFC Fik 2 B8 7 VA I8 L nl 5, W] i
TR R SRR 2R 2 0 WA Y R R
AT AT .
3 “H@EHEGE

o R R SR AR DAL 1 R R @ — A
I (interface) Ff BE AL R A BRI 70 B8 R 45, 4 (Al /0 &5
W P2 AN EE 7 B R BN IERS; B
AR YR B IFE M ARETE S 4RI A, 4
AT ()42 L — RO R AL 6, 8 B 10 1B V)45 1. 4%
R R, 4RI B R G AT LA N L)
#| (Heart-cutting) #1 4> — 4 (Comprehensive) ¥ FH {713 53,
O IE e A RE ] LC-LC For, W45
BB RN 2 2 B AL B SR 4 A AT 20 1)
Oy, rRC )] AR €3 ik SR BAS N B R
PIEIF 2 b O E(mLC-LC). £ 01 o 44
B Z AN KRR R Y, Bz AT
i P SE R AR AL A A o B, ELEE 25 AR O 2k
JR . SRR Y, 4 dEmA i LC X LC
TR, WER—YE 5 B8 (0 T A FE S 4 B B B B — 4
Y AR, FRUER A 4B It I DR — MR 2
FESICEIR I PIAL 10 BYIIRIE, SR NEE 4
O REREHEAT 0. R 4 e 2 b — R
G, AR T —AFER IR I 5N B gk
WA, Rk, A YRR EOR A ARG o B R
R

TEFHE AT, 4oy 858 R AEF - F i
FERHEA Y, et i+ 24, ATRE T & F
TR E R R R B T AR S 0 B0
SRR, TR I LA (B (SFC) DR H 3 R R e ko
5 W AR A s ) 58 — 4k TERZHUEHLR,
SR E(RPLC) AT SFC 41 1 1 —4E AR 22 48 Al LA
T JE 2 B it e X LS 4 11 40 B 7 SR 2. Venkatra-
mani 25 4[25E T RPLC-SFC H )81 — 2k R (53855,
[ 32E47 AR FHE A FE 0 . RPLC A1 SFC H— /NP 8
S IR AR C18 TR 4 B IBE. ISR
—YE AR R PR B IMARY C18 A
BHEWRE, RIGIENE T SFCH: BT 05

F M 22 FLIFURL RO i e VA B R e R B, S —
O Y 0T E ) 24 B AR A AT R Tk A AT B e T

http://sioc-journal.cn/ 3797



BIKE

"Eclipse C18 (2.1 x 100 mm, 1.8 pm)}

,,” Multiple ™ 1
| heart-cutting |
\\\ gD‘LC /1

g"l-l_;‘—(i;';)-f_vprop_vl—b—c_vclodcxtrin
{ (4.6 x 30 mm, 2.7 um)

B4 20005 “4uBOR ki s R LR IR S

Figure 4 Multiple heart-cutting 2D-LC method for separation of complex mixture of fluorophenylacetic acid isomers
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Figure 6 (A) Schematic diagram of the multiple heart-cutting
2D-HPLC system; (B) the chemical structures of the 12
posaconazole related stereoisomers and their absolute configura-

tion; (C) chromatograms for the separation of 12 posaconazole
related stereoisomers on heart cutting 2D-LC system
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