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Abstract: A new method of the chiral separation of three drugs such as sulpiride amisulpride and mosa—
pride was developed on the chiral stationary phase of amylose-iriso{ 5-chloro-2-methyl— phenylcarbamate)
( ACMPC) by high performance liquid chromatography. The chromatographic behaviors of enantiomers of
the three drugs were investigated in the mobile phases consisted of ethanol and n-hexane ( containing
0.1% ( v/v) diethylamine) . The chromatographic conditions including the composition of the mobile
phase additives and temperature were further optimized for the chiral separation. The mechanism of ra—
cemic resolution for the mentioned drugs is discussed thermodynamically and structurally. The results in—
dicated that these three chiral drugs could be separated on an ACMPC column under the optimum condi-
tions and their chiral resolutions were improved up to more than 1.5. The chromatographic parameters
such as the retention factor & separation factor @ are presented and the thermodynamic functions were
calculated for the separation of the enantiomers of the three drugs. The method has been successfully ap—
plied to the determination of the enantiomers of the three drugs in tablets and blood serum. It is simple
reliable and accurate.
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Fig. 1 Chemical structures of sulpiride ( SUL)
° amisulpride ( AMSUL) and mosapride
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Table 1  Effects of different mobile phases on the enantiomeric separation for SUL  AMSUL and MOSA
Mobile phase Enantiomeric resolutions ( R,) Retention times ( tg; fg,) /min
SUL AMSUL MOSA SUL AMSUL MOSA
n-Hexane-isopropanol (65:35 v/v) 1.001 0.502 0.623 36.483 38.985 21.671 23.408 9.654 10.532
n-Hexane-isopropanol ( 75:25 v/v) 1.213 0.734 1.025 79.326 83.821 43.408 45.342 18.361 19.735
n-Hexane-ethanol (55:45 v/v) 2.023 0.348 0.524 12.005 16.770 7.234 7.961 4.623 5.364
n-Hexane-ethanol (65:35 v/v) 2.637 0.716 1.031 22.485 30.561 12.483 13.295 5.732 6.341
n-Hexane-ethanol (75:25 v/v) 3.543 1.263 1.328 37.132 50.970 21.671 23.408 8.047 8.734
2.2 3 o 0.1%
3
- (75:25 v/v) o
0.1% \0. 1%
3 2, o 0.1%
2 0.1% °
2 3

Table 2 Effects of adding acid or base in the mobile phase of n-hexane-ethanol (75:25 v/v) on the enantiomeric

separation for SUL  AMSUL and MOSA

Enantiomeric resolutions ( R,)

Retention factors ( %)

Retention factors ( k,)

Separation factors ( )

Additi
e SUL  AMSUL MOSA  SUL AMSUL MOSA  SUL AMSUL MOSA  SUL AMSUL MOSA
Without additive 2.434 0.926 1.321 16.600 10.842 3.496  23.873 12.791 4.884 1.438 1.180 1.397
0.1% Trifluoroacetic acid 0.312 0.514 0.712 14.778 7.743 3.093 17.015 9.308 4.219 1.151 1.202 1.364
0.1% Diethylamine 2.923 1.045 1.344 19.280 11.209 3.397  27.852 13.534 4.773 1.445 1.207 1.405
2.3 3 N
0.1% - - o 15
15 ~35 C 3 C 3
3. o
3 3
Table 3  Effect of temperature on the enantiomeric separation for SUL  AMSUL and MOSA
Temperature / Enantiomeric resolutions ( R,) Retention factors ( k) Retention factors ( k,) Separation factors ( )
C SUL AMSUL  MOSA SUL  AMSUL MOSA SUL  AMSUL MOSA SUL  AMSUL MOSA
15 3.807 1.702 1.451 36.292 29.958 7.5223 38.028 32.641 8.662 1.048 1.090 1.152
20 3.936 1.664 1.375 36.036 27.894 7.042 37.632 30.794 8.044 1.044 1.104 1.142
25 3.955 1.597 1.361 35.443 26.185 6.792 36.881 28.939 7.726 1.041 1.105 1.138
30 3.776 1.572 1.308 35.135 24.787 6.508 36.484 27.405 7.370 1.038 1.106 1.132
35 3.596 1.559 1.238 34.989 23.621 6.275 36.288 26.204 7.098 1.037 1.109 1.131
2.4 N 3 000
15 C 0.1% ;
S— 16 .
55:45.85:15.85:15 N R- ., .
3 1.5 2,
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Fig. 2 HPLC chromatograms of the enantiomeric separation of (a) sulpiride (b) amisulpride and ( ¢) mosapride
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Table 4 Thermodynamic date obtained for the enantiomeric separation of sulpiride amisulpride and mosapride

Compound Regression equation r A(AH®) /( J/mol) A(AS®) /(J/( mol « K)) - A(AG®) /( J/mol) T, /K
Sulpiride Ina =46.775/T -0. 1164 0.9851 -388.9 -0.9677 112.0 -93.47 401.9
Amisulpride Ina= -67.311/T +0.3235 0. 8908 559.6 2.689 220.8 -266.1 208. 1
Mosapride Ina=79.219/T -0. 13553 0.9711 -658.6 -1.127 355.80 -304.3 584.6

2.5.2 3. N
- (5- 2- 0.1% 0.1%
) 1.3 3
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Fig. 3 Chemical structure of the stationary phase of
amylose-tris{{  5-chloro2-methyl-phenylcar—

bamate)
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Fig. 4 HPLC chromatogram of the mixed sample of
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Table 5 Contents of the enantiomers of SUL AMSUL and MOSA in samples and

the ratios between detected contents and marked contents (n =3)

Sulpiride Tablet ( 100 mg/tablet) Amisulpride Tablet ( 100 mg/tablet) Mosapride Tablet (5 mg/tablet)

S-SUL R-SUL Ratio S-AMSUL R-AMSUL Ratio S-MOSA R-MOSA Ratio
Found/ RSD/ Found/ RSD/ Value/ RSD/  Found/ RSD/ Found/ RSD/ Value/ RSD/  Found/ RSD/ Found/ RSD/ Value/ RSD/
mg % mg % % % mg Y% mg % % % mg % mg % % %
52.86 2.45 52.60 2.81 105.45 2.62 51.21 1.97 49.11 2.08 100.31 2.02 2.5183 1.59 2.5300 1.40 100.97 1.49

6 N (n=3)
Table 6 Determination of the enantiomer contents of sulpiride amisulpride and mosapride spiked in serum samples (n =3)
Analyte Added/pg Found/pg Recovery /% RSD/%
SHorm R-form SHorm R-form SHorm R-form SHorm R-form
Sulpiride 0.114 0.114 0.103 0. 100 87.7 90.4 2.2 2.4
Amisulpride 0.123 0.123 0.115 0.116 94.3 93.5 1.8 2.1
Mosapride 0.141 0.141 0.145 0.147 104.3 102.9 2.6 2.3
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