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Resolution Characteristic of Two Chiral Two-Dimensional Metal-Organic Frameworks in Liquid Chromatography
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Engineering, Yunnan Normal University , Kunming 650500, China)

Abstract : Two-dimensional metal-organic frame materials (2D-MOFs) have the advantages of large specific surface area, small
thickness, full exposure of active sites, and minimal mass transfer resistance. Their application in high-performance liquid
chromatography (HPLC) can theoretically increase the number of column plates and improve its separation efficiency, showing
unique application value in the chiral separation field. Two-dimensional chiral metal-organic framework nanosheets (2D-CMOFs)
were prepared by modifying the chiral molecules L-hydroxyproline and D-( +)-glucose onto NH,-Ni/Co MOFs and Zn-NH,-BDC
MOFs, respectively.The chiral stationary phase was created by applying NH,-Ni/Co-L-hydroxyproline and Zn-NH,-BDC-D-( +)-
glucose onto the silica gel surface using the “mesh coating method”. The results showed that 19 chiral drugs and 5 site isomers
were separated by NH,-Ni/ Co-L-hydroxyproline chiral column,and 6 chiral drugs and 3 site isomers were baseline separated.Ten
chiral drugs and three site isomers were separated by Zn-NH,-BDC-D-( +) -glucose-colored chiral spectrum.Both chiral columns

have good repeatability.
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Fig.3 XRD results of MOF1 and CMOF1
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Fig.11 SEM of materials 2
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L-IRHE P 12K B 1-JGE 2- R PR Ot K
TR M 5, 7- 5 Fk-0-(4-FR FLOR3E ) Z8 9 &k
M -4- 3- T Je-2-BE 2-P i \2-58 T e IE T HE4h
JKH I | 2- F 5L DU Sk e oA FHOTE AR S PN R 4
AKCH B LR OB | AR RN AR A
BB EER Rt AR, H 1R 18
FE-1- G 2- 2RI O AR R TR | S T
AKH I LA O BRI B A B

R T B AT, 1R 2 1R 1K
Fis 22K IEIA U DR IR £ TR S P9 S5 46 /K H b
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Tab.1 Separation of chiral drugs on column 1

s RS 2R ky ky o, R

DY AR 1.33 1.71 1.28 1.47
145 T 2.14 3.03 1.42 2.36
13- 1 B 1.52 2.18 1.43 2.06
2B T 1.95 2.35 1.22 1.50
Jm kR 2 BE 1.18 2.07 1.76 2.21
5,7- " 5k-2-(4-%%

VOECE) %K%)Aiﬁ#:éﬁ 0.90 1.12 1.25 0.70

VOSEPTEE) = N -4 ]

0:1 3-THe-2-J 2.07 2.46 1.19 1.42
2- 3 0.86 0.98 1.14 0.49
2 ThE .01 1.12 1.11 0.46
ETEGKHMWmEE 2.84 3.27 1.15 1.11
2 FFY B 0 4 ok 0.85 0.97 1.14 0.53
2% H AR 0.87 0.97 1.12 0.41
SN K HmEE 2,93 3.53 1.20 1.54
LR T 1.54 2.69 1.75 2.46
LRI 1.07 1.27 1.19 0.49

V(R KNI .01 1.12 1.11 0.46

V(K)= BHEHR .12 1.26 1.13 0.49

9:1 R 1.07 1.25 1.17 0.65
S5 R .06 1.22 1.15 0.66

TSR 2 ATHR43: 3, 5- A 2E-N-( 18
L) R MR AR 1R B 1R -1k
Fi 2-FA L2 R O O RN 2-2 %5
fif 2-AFEPNIE | AR 1B, o 2-23 2
iR o B e SR A 14d Fios

FHEW U 43 B 5 BT BT, (4%
FE 1R 2 BE&YR T WG ) 2 B NH,-
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Fig.14 Chromatograms of part of chiral drugs
&2 O 2 THAYHRENR

Tab.2 Separation of chiral drugs on column 2

sl AR k, ky Qo R,
3,5- i HE-N-( 1-
] .11 1.38 1.24 0.67
T ) A
LISH7R N .11 1.40 1.26 0.76
1R 1.44 1.96 1.36 1.37
V(IECHE) © 1R 1.23 1.52 1.24 0.90
V(RNE)= 2-HHEERCE 116 1.43 1.23 0.93
9:1 V%€ % 3 .07 1.31 1.22 0.74
2-2. 5O 1.98 3.60 1.82 1.37
AR 2 1.43 1.77 1.24 0.94
2R BLN 1.50 1.90 1.27 1.10
2-UR M 1.04 1.33 1.28 0.76
V(IR : A 1.07 1.27 1.18 0.54
V(K)=9:1  I-EifE .11 1.30 1.17 0.54

Ni/Co MOFs il Zn-NH,-BDC MOFs |40 T
T L-BRIEIHERR AN D-(+) -7 434 , NH,-Ni/ Co-

L-F2JEAH % R M Zn-NH,-BDC-D-( +) -#i it i A5
o T A, W] NH,-Ni/ Co-L-¥3 JE fifi 42 1% Fl
Zn-NH,-BDC-D-( +) -#i % 5 T2 - A1
HAE  ZUEAE A5 e £ 535 A 06 TP 25 ) v
R
2.8 B SRR

O3 PR RE 1R 2 T OB A R4,
o B X B S A AR 3R 4 BR T, 1R B A AR
F: 1.2, 5 047,

o,m,p-BURRE o, m,p- BN o, m, p-TiK
W o, m ,p-iHIERI 0, m, p- IR AT A 35 1
KBRS, B 2 PR EAE TR, 0, m, p-5AK
JHi \o,m,p-:ﬁﬁ%jﬁ:ﬂ] 0, m,p—ﬁﬁ%%%@%ﬁuff 1
LIRE| TR, B A RN R 3 R, vl
TEAE 1 R o 07 B A AR — 2 AL,

R3O E SRR

Tab.3 Separation of positional isomer on column 1

SRR ky ky k3 W) ) 3
o, m,p-MANE 2,95  7.09  8.44  2.40 1.19

o, m,p- KN 299 6.80 830 227 1.22
o,m,p-TRIRE 302 7.24 875 240 121
o,m,p-fHHA  3.45 5.03  13.90 1.46 2.77
o,m,p-TFEHKE 1.8  7.14 10.10  3.80  1.42

OFERE 2 WPRSY o, m, p-BUZERE 0, m, p-FAIE
W o, m, p-IR R M, 3R 4 09HF o B vl A,
o,m,p-FAROTEN: 2 FIRE] TR0,
x4 OI5H 2 GBS EERNYRE R
Tab.4 Separation of positional isomer on column 2
R A4 TR ky k, ks @, @5
o,m,p-MRRE  1.99 4.58 6. 19 2.30 1.35

o,m,p-AEME 195 413 6.48 212 1.57
o,m,p-IRFEME 1,99 4.40  6.91  2.21 1.57

NH,-Ni/ Co-L-5% 3 Jifi 2 2 {4 115 A Fl1 Zn-NH, -
BDC-D-( +) -5 %5 4% €0 3% A X 7 8 5 4 (A 37 43 Bk
TSI AT Be S o T o F AR R ) - A AR
EERER e (L) A
2.9 EE MM FASIIBR

I3 LA ks Ak R 2 TR A 2- 20 3 R SRy 40 A
R, ARG AL R UERE 5 W X @3
FE1 R 2 BT EE AL, Sy B E AR 15 A 16
Fis o VHRAS 2 AR € 3 AT R B AT ] A o e 25
(RSD) 235K 1.21% (1. 41% , W 1 F2 RSD 43 1]
A1 14% 1. 22% , L) FER R EE SR LA
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5547 B 1)

AR AR GRS AL XS 1k 25 W) B R 0 BICR: , W
MR AL A AT

t/min

15 (ke 1 E A PRGN 0 i
Fig.15 Chromatographic column 1 repeated detection

separation spectrum

510 15 20 25 30
t/min

16 {gFE 2 FE A PRGN 7 i i ]
Fig.16 Chromatographic column 2 repeated detection

separation spectrum
2.10 R PEAT
UL Bk R TR AN 2-20 B 2R A 40 dr

5 10 15 20
t/min
17 356 1R AR s B s

Fig.17 Chromatographic column 1 temperature change

separation spectrum

510 15 20 25 30
t/min
18 (il 2 AU I3 B i
Fig.18 Chromatographic column 2 temperature change

separation spectrum

W, AR I AR B BRI A IR D 20,
25.30,35.,40 °C, #EAT il BE AL A0 52 Wi P S5
SR AE AN 17 F 18 FiRs , 1 H A AR PEAAZ Y
THOLT , PR TS AL IR T SE T ) A2 e e i
JCH A2k, 78 20~ 40 °C {5 il P iR 728 A 3] AR
R BBCRIC R IS

I3 i BER TR I 2-& ik R 2 43 A i
B, LI VOIES k) V(AR )=9:1H
VAR ISC ) o A VR VAR, P LA A 8l A s A C ) A
T, B UCGHERE 20 pL, HoR (gl AR MF AN SE M
KRS S/N=3 , I3 PIAR AL A R 7351
0.13 F10.17 pg/mL,

3 &g

AR TR A R A R AR A A T
NH,-Ni/Co MOFs FI Zn-NH,-BDC MOFs #§#hIEF
£ MOFs, i i J5 1& i ¥ 5 v 4> + i 4% 3
MOFs, & 73 8 FHAL B Ve 20 TR s . &
Ja il B T NH,-Ni/Co-L-¥£ 5 Jifi & 2 A1 Zn-NH,-
BDC-D-( +) -5 4% P A o3 550000 AH € 3% -1 43
HE, Ho NH,-Ni/ Co-L- 8 35 i 22 R T 14 0 335 4 Xof
19 FOMHETEIL S 5 B AL B AR B
R, Zn-NH,-BDC-D- ( +) -4 % % T 1k (3% 4 Xt
12 FOMETEAR A 3 Fifr B AR BT PR 3808,
VEBEA R S AH , HAR 3 RO A T8 Tt Hh I mT
L NH,-Ni/ Co-L-¥% % Jifi 24 f2 1 Zn-NH,-BDC-D-
(+) -/ 2 B R 28O £ 5 T 43 g i R rh 2L
H—E AN, 2D-MOFs #18Hi K L % 1
R FE /IS % PR R T o 28R S0 A LR TE ]
F HPLC T4 B4 LB a] LIS 6o i A i 28
PEAE, SE R R T A 1 43 B AR T
U EAT RN A
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