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Separation of 3-Substituted- R S -B-Alanine Derivatives
by High Performance Liquid Chromatography

CHEN Yangiang QIU Xiaoping XU Xiurong
Shanghai ACI Biotech Co. Ltd Shanghai 200237 China

Abstract 3-Substituted- R S -B-alanines derivatized by 1-fluoro-2 4-dinitro-5-L-valinamide
Marfey' s reagent were successfully separated by reversed-phase high performance liquid
chromatography. The separations were performed with gradient elution. The mobile phase A
was acetonitrile containing 0. 1% v/v trifluoroacetic acid and the mobile phase B was 0. 1%
v/v trifluoroacetic acid aqueous solution. Thirty-two pairs of 3-substituted- R S -B-alanine
derivatives phenyl substituted phenyl naphthyl substituted pyridyl and thienyl were separa-
ted. The mobile phase A content was changed from 35% to 75% in 20 min. All R-L -diaste-
reomers were eluted prior to the S-L ones. Substituents with larger hydrophobic parameters
7 gave longer retention times ¢, for their derivatives than those with smaller ones except
for 3-hydroxyphenyl and 4-hydroxyphenyl substituents. The positioning of the substituents on
benzene ring of B-alanines pB-Ala also influenced ¢; and separation. 4-Subsituted-phenyl- R
S -B-Ala derivatives gave longer ¢, and better separation than 2-substituted isomers. The enan-
tiomer excess values of R- and S-8-Ala were also determined.
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1
1.1
Waters 600S 717 490
Millennium 2010
99% Merck
FDNP-Val-NH, Nova Biochem
1.2
Waters NovaPak C 5 pm 150 mm x3.9
mm i. d. A 0. 1%
B 0.1%
35% A 27506 A
1. 0 mL/min 340 nm 30 C
20 pL
1.3
100 mg FDNP-Val-NH, 10 mL
10 g/L 2 ~4 mg 750 wL
0.5 mol/L 750 pL 50%
30 ~50 pL
18 wL FDNP-Val-NH,
40 C 1.5h 350 wL
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Table 1

-R S -B-Ala
Separation of 3-substituted- R S -
B-alanine derivatives

Retention times/min

R in Fig. 1 T e n i s AL a
Phenyl 2.31 6.47 9.25 2.78 1.54
2-Fluorophenyl 2.27  6.50 8.78 2.28 1.44
3-Fluorophenyl 2.27 6.08 8.57 2.49 1.52
4-Fluorophenyl 2.27 6.60 9.23 2.63 1.50
2-Chlorophenyl 2.84 6.91 9.25 2.34 1.42
3-Chlorophenyl 2.84 7.45 10.78 3.33 1.54
4-Chlorophenyl 2.84 7.50 10.48 2.98 1.48
2-Bromophenyl 2.99 6.82 8.87 2.05 1.37
3-Bromophenyl 2.99 7.35 10.35 3.00 1.50
4-Bromophenyl 2.99 8.22 11.38 3.16 1.46
2-Trifluoromethyl phenyl 3.01 7.33 9.52 2.19 1.36
3-Trifluoromethyl phenyl 3.01 8.10 10.77 2.67 1.39
4-Trifluoromethyl phenyl 3.01 9.38 11.95 2.57 1.34
a-Naphthyl 3.37 8.77 11.62 2.85 1.38
B-Naphthyl 3.37 9.00 11.75 2.75 1.36
2 3-Dichlorophenyl 3.55 8.47 11.13 2.71 1.37
2 4-Dichlorophenyl 3.55 8.95 11.88 2.93 1.38
6-Methoxypyridyl 0.63 4.46 6.13 1.67 1.53
6-Chloropyridyl 1.34 4.76 6.72 1.94 1.56
2-Hydroxyphenyl 1.46 5.03 6.63 1.60 1.43
3-Hydroxyphenyl 1.46 10.90 11.63 0.73 1.07
4-Hydroxyphenyl 1.46 11.13 12.22 1.03  1.11
2-Thienyl 1.81 5.65 7.60 1.95 1.40
3-Thienyl 1.81 5.97 8.38 2.41 1.52
2-Nitrophenyl 1.85 6.42 7.98 1.56 1.29
3-Nitrophenyl 1.85 6.43 8.67 2.24 1.44
4-Nitrophenyl 1.85 6.70 8.93 2.23 1.42
3-Cyanophenyl 1.56  5.37 7.02 1.65 1.41
4-Cyanophenyl 1.56  5.62 7.28 1.66 1.39
2-Methylphenyl 2.69 6.58 9.03 2.45 1.47
3-Methylphenyl 2.69 6.83 9.63 2.80 1.51
4-Methylphenyl 2.69 6.98 9.48 2.50 1.44
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Table 2 Separation of derivatives of 3-substituted- R S -a-alanine and 3-substituted- R S -B-alanine
a-Ala B-Ala
R in Fig. 1 retention time/min retention time/min
o o
tg s ty & At IR & lg s At
4-Fluorophenyl 7.57 9.87 2.30 1.37 6.60 9.23 2.63 1.50
4-Chlorophenyl 9.83 12. 60 2.77 1.33 7.50 10.48 2.98 1.48
4-Bromophenyl 10.42 13.13 2.69 1.30 8.22 11.38 3.16 1.46
4-Cyanophenyl 6.90 8.45 1.55 1.28 5.62 7.28 1.66 1.39
4-Methylphenyl 8.15 10.72 2.56 1.38 6.98 9.48 2.50 1.44
4-Trifluoromethyl phenyl 10.70 13.03 2.33 1.25 9.38 11.95 2.57 1.34
4-Nitrophenyl 7.83 9.57 1.74 1.27 6.70 8.93 2.23 1.42
a-Naphthyl 10. 08 12.77 2.69 1.31 8.77 11.62 2.85 1.38
B-Naphthyl 10.48 13.10 2.62 1.29 9.00 11.75 2.75 1.36
3-Thienyl 6.52 8.67 2.15 1.41 5.97 8.38 2.41 1.52
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