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Abstract: In order to solve the variable and irreproducible issues of heterogeneously synthesized
chromatographic stationary phases, a new method of homogeneous synthesis was established and
used to prepare two newly designed amphiphilic stationary phases, C22-A and C22-A/U, where
C22 denotes a long docosyl terminal while U and A denote the strong polar insertions of urea and am-
ide groups at the initial end, respectively. By the means of elemental analysis and nuclear magnetic
spectrum, the two new stationary phases contain nitrogen elements, and the ratio of carbon and nitro-
gen elements accords with the theoretical value, indicating that the amide and urea-based polar
groups are successfully bonded to silica gel. Through the chromatographic separation and analysis of
the standard sample and the real sample, the shielding effect on upported silicon hydroxyl, hydro-
phobic selectivity, shape selectivity and hydrophilicity of the two new stationary phases were investi-
gated. It is confirmed that the two new stationary phases have amphiphilic properties as reversed-
phase liquid chromatography (RPLC) and hydrophilic interaction chromatography (HILIC). Com-
pared with C18 stationary phases, C22-A and C22-A/U own better shape selectivity, and the dou-
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ble embedded polar groups greatly reduce the silica hydroxyl activity of the stationary phase. C22-A
and C22-A/U were used for the separation of several alkaline compounds and estrone (ketone) com-
pounds. The C22 stationary phase solved the problem of serious tailing or insufficient retention of al-
kaline compounds in the traditional C18 alkyl stationary phase, and successfully realized the separa-
tion of estrone(ketone) compounds.

Key words: chromatographic stationary phase; amphiphilicity; homogeneous synthesis; drug
analysis; liquid chromatography
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Fig. 1 Routes to prepare on-silica-bonded C22~A and C22-A/U stationary phases
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Table 1 Elemental analysis and chromatographic characterization of C22—A and C22-A/U bonded silica gel

Elemental loading Surface coverage Theoretical plate number (Tailing factor)* Selectivity”
Stationary phase 2 o
C/% N/% /(pmol*m™) Phenylpropane Amitriptyline Qo Oy R
C22-A/U 20. 19 1.83 2.18 20628 (0.99) 8052 (1.06) 1.37 1.32 2.29
C22-A 17.51 1.38 1. 89 12135 (1.09) 9245 (1.07) 1.33 1.40 2.18
C18 18.32 / 2.67 88500 (1.01) 29300 (2. 84) 1.44 1. 80 1.45

a: at 30 'C, phenylpropane was eluted with 80% methanol and 20% water, or amitriptyline (20 mmol/L, pH 7.0) was eluted with 80% metha-

nol and 20% potassium phosphate buffer; unit of theoretical plate number: plate number/meter(30 CF, Fi 80% HBEA1 20% K eI 2%, B¢
80% HH 15215 209 1 12 11 2 ifr ¥k B M3t BT K AR (20 mmol/L, pH 7. 0) 5 BUBBEMREAN . IEREUK) 5 b: oy, was determined from ethyl-
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Fig. 3 Solid-state "C NMR spectrum of C22—-A/U
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Fig. 4 SEM images of bare silica gel(A), C22-A(B) and C22-A/U(C)
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Fig. 5 Chromatograms of laboratory-prepared SRM870 eluted

by C18(A), C22-A/U(B) and C22-A(C) columns
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SR TRAAE Y, % Uk T RS £ 5 i ) SRM869b (4.l

L A v e s . N Fig. 6 Chromatograms of SRM869b eluted by C18(A),
(R 2) BB S, 5 8 3 R T (22-A/U(B) and C22-A(C) columns
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Table 2 Retention time changes of cytidine and uridine measured by C22—A and C22-A/U
C22-A/U column C22-A column

Sample — - — - — - — -
Retention time/min Mean retention time/min Retention time/min Mean retention time/min

Uridine 5.38, 5.34, 5.28 5.33+0. 05 4.59, 4.70, 4.74 4. 68+0. 09

Cytidine 8.42, 8.36, 8.32 8.37+0. 05 6.53, 6.70, 6.76 6.67+0. 14

DI SRR A2 Y, 78 HILIC AL T IS 17 P 00 O 54 DA B 3 2 A v 2 15 L ) AR AR i 28
B 7A IR, 7 C22-A FHHF A OREE A 7 AEAR A= 75 6 N BB S SRR B s inmi g5, wT UL C22-A
FPLH BRI HILIC fREE LR, ARFIRG EEASHME, T C22-A/U(EI7B), HIZRM IR EE A -Fil
CHERBU B TR _ETE, R SUIA) RPLCARAE ; Wi A0 (R 58 IR - k% S5 7, 23U Ak 2%,
HARAHREEHE . @ T R ABCEL =, ol 523l C22-A Al C22-A/U FEANRIBE A T AY
I, BRI T H#E
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VARZE AL R TR S A R AT s R AT AEEAT 1RO (IE18), 7 B EAL 51 40 min IFE IR (03
HE B2, HISTRENE . C22-A/U XFB BEyb-F-Fl 2 28 P R BLIH SR 73 25 RE 7, Xk Bl 1
HRNIRIEA PSS, B G0 SR R A P RE R C22-A/U ISR 5 T C22-A . RVAOk 6, bl
SEFHRTIEAL S BA R A HEAEE JT, RANAR PR BRI RL 1Y) C22 [ R AHAE— € R BE b nT LA
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Fig. 7 Retention factor plots of toluene and cytidine against volume fraction of acetonitrile in the mobile

phases measured on C22—-A(A) and C22-A/U(B) columns
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Fig. 8 Chromatograms of 7 types of tricyclic antidepressants Fig. 9 Chromatograms of 4 types of estrogens on C18(A),
on C18(A), C22-A/U(B) and C22-A(C) columns (C22-A(B) and C22-A/U(C) columns
peaks: 1. protriptyline; 2. desipramine; 3. nortriptyline; 4. amoxap- peaks: 1. estriol; 2. estrone; 3. a-estradiol; 4. B-estradiol

ine; 5. doxepin; 6. amitriptyline; 7. clomipramine
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