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Abstract A new chiral stationary phase for gas chromatography heptakis 2 3 6-tri-O-

methoxymethyl -B-cyclodextrin was synthesized by substituting the 2 3 6-OH groups of gB-cy-
clodextrin with methoxymethyl groups and a coated capillary column for gas chromatography
was made by coating this new stationary phase with static method. The chromatographic prop-
erties and separation abilities of the prepared stationary phase were studied. The test results
showed that it possessed good separation abilities to Grob test mixture disubstituted benzene
isomers e. g. nitrotoluenes bromotoluenes dichlorobenzenes dimethylbenzenes and some
chiral compounds such as methyl 2-hydroxypropionates ethyl 2-hydroxypropionates methyl 2-
methylsulfonylpropionates. The comparison of chiral separation results between 2 3 6-tri-O-
methoxymethyl-8-cyclodextrin and 2 3 6-tri-O-methyl-8-cyclodextrin showed that the separa-
tion abilities of the two stationary phases were different and complementary to each other for
some chiral ester enantiomers.
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2 3 0.5 mol/L
30 NaHCO, NaCl
7-9 -
B-CD 2 3 6- 30:1 v/v 75% “C NMR 600 MHz
2 3 6- -O- -B-CD CDCl, 6 100.48 CD C-1 99.00 97.21
96.57 OCH,OCH, 80.60 CD C-2 76. 81
CD C-3 71.15 CD C+4 66.19 CD C-
2 36- -O- -3-CD 6 66.10 CD C-5 55.82 55.66 55.07
OCH,0CH, 'H NMR 600 MHz CDCl, §
1 5.10 s 1H CD H-1 4.90 ~4.63 m 6H
OCH,OCH, 3.98~3.74 m 5H CD H-5 H-
1.1 4 H-3 H-6 3.59~3.58 d 1H CD H-
SP-1000 2 3.43 3.39 3.35 s 9H OCH,0CH, IR
BF-2002 film cm™' 2935 2895 2825 1736 1466
ECA-600 1374 1151 1109 1034 920 737
NMR Nico-
let IR200 IR Thermo Fisher — o oo D
Scientific 0.25 mm i. d. =N oy, e
B-CD (CHL0C |30)?’\1:]f|::f\'/: OROe
24 h N N- T (OCHOCH ),
DIPEA 1 B-
DCM Grob Fig. 1 Synthesis of a new g-cyclodextrin derivative
n-nonane n-dec- 1.3
ane n-undecane nonanal 250 QC N2 2 h
n-octanol n-dodecane NaCl
naphthalene 2 4- 2 4-xylidine 2 6- 5 ¢/L 40
2 6-dimethylphenol n- < 180 C 4 h
tetradecane methyl undecylate 1.4
methyl dodecanoate 2 3 6- N, 9999 180
-0- -B-CD T 250 C 250 C
30:1
1.2 23 6- -O- -B-CD
1 1g 2
0. 88 mmol B-CD 20 mL 2.1
16. 17 mL 92.51 mmol DIPEA 120 C
0 T 7.03 mL 92.51 1
mmol DCM 15 min 23
12 h 6- -O- -3-CD
1
Table 1 Properties of the prepared columns
Column No. Stationary phase Retention factor k Column efficiency/ plate/m
1 2 3 6-tri-O-methoxymethyl-g-cyclodextrin 2.42 2792
2 2 3 6-tri-O-methyl-g-cyclodextrin 4.72 1921

Column dimension 20 m x0.25 mm film thickness 0.31 pm.
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Fig. 2 Gas chromatogram of Grob test mixture on Tsomers and 2b3 6“;0. grob:ll:zene z;s;tlona
a2 3 6-tri-O-methoxymethyl-8-cyclodextrin isomers on a -tri-O-methoxymethyl-§-cy-
clodextrin column
column S tion t: t 120 C b. 100 C
Column temperature kept at 100 C for 4 min then pro- cparation temperatures - a. ’ ’
grammed to 160 C at 4 C/min.
Peaks 1. m-nonane 2. m-decane 3. nm-undecane 4. non- 2.3.2
anal 5. n-octanol 6. m-dodecane 7. naphthalene 8. 2 4-xy- 23 6- -O-
lidine 9. 2 6-dimethylphenol 10. n-tetradecane 11. methyl
undecylate 12. methyl dodecanoate. 'B'CD 2 3 6- -O- 'B‘CD
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Table 2 McReynolds constants of stationary phases
Column No. X’ Y’ VA U’ S’ Average polarity Sum polarity Elution order
1 59.8 143.5 130.5 232.4 160.2 145.3 726.3 X'-Y'-Z'-U’-S’
2 116.5 147.0 249.5 220.7 168.9 180.5 902.5 X'-7Z'-Y'-U’-S’
X' benzene Y' 1-butanol Z' 2-pentanone U’ I1-nitropropane S’ pyridine.
3 23 6- -3-CD

Table 3 Chromatographic separation data of disubstituted benzene positional isomers on

a2 3 6-tri-O-methoxymethyl-g-cyclodextrin column

Solute Peak order Temperature/ C Retention factor & Relative retention «
Nitrotoluenes o m p 120 4.85 6.14 7.22 1.27 1.18
Bromotoluenes o m p 100 3.01 3.12 3.20 1.04 1.03
Dichlorobenzenes m p o 100 2.54 2.81 3.27 1.11 1.16
Dimethylbenzenes m p o 80 1.69 2.13 2.85 1.26 1.34
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Table 4 Chromatographic separation data of some chiral compounds on the two columns
Solute Column No. Temperature/ C Retention factor &k Relative retention «
Methyl 2-hydroxypropionates 1 80 2.36 2.62 1.11
2 80 4.52 5.49 1.21
Ethyl 2-hydroxypropionates 1 80 2.87 2.92 1.02
2 80 12.01 12.01 1.00
Methyl 2-methylsulfonylpropionates 1 80 2.45 2.59 1.06
2 80 1.83 1.83 1.00
Ethyl 2-methylsulfonylpropionates 1 80 2.96 2.96 1.00
2 80 1.84 1.84 1.00
Methyl 2-bromopropionates 1 80 2.66 2.66 1.00
2 80 11.85 11.85 1.00
Ethyl 2-bromopropionates 1 80 3.92 3.92 1.00
2 80 10.27 11.69 1.14
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