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RStech Corporation

7-6. Enantiomer separations-ChiroSil
e -Amino Acids

DL - DOPA DL - Ethionine

HO * _COOH Nk
Hom- H,CH,cs/\)*\COOH
i _
Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA(+) or SCA(-)
150 X 4.6mm 150 X 4.6mm

Mobile Phase : 0.01% HsPO:/ MeOH =30/ 70 Mobile Phase : 0.02% Acetic acid / MeOH =25/ 75

Flow Rate : 1.0 ml/min Flow Rate : 1.0 ml/min

Detection : UV 210nm Detection : UV 210nm

Run time : 5.5 min Run time : 6.2 min

k1:0.97 ¢:2.30 k1:1.29 ¢:2.07

DL - Lysine DL - Tryptophan
o (o]
H,N\/\/\*HJ\OH Qj/\?‘\oﬂ
HN NH

NH. ?

»

Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA(+) or SCA(-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 0.01% H:P0O:/ MeOH =30/ 70 Mobile Phase : 10mM Acetic acid / MeOH =30/ 70
Flow Rate : 1.0 m{/min Flow Rate : 1.5 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 5.3 min Run time : 11.0 min
ki:1.4b g:1.48 ki1:4.06 4:2.15

(o] NH,
HO/\*)kOH

NH,

J J

Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA(+) or SCA(-)

150 X 4.6mm 150 X 4.6mm
Mobile Phase : 5mM HCIO«/ MeOH = 16 / 84 Mobile Phase : 10mM H:S0: and 0.1% TEA / MeOH =30/ 70
Flow Rate : 0.8 ml/min Flow Rate : 1.0 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 6.0 min Run time : 13.1 min
k1:1.37 ¢:1.99 k1:3.14 4:2.60
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil
o a-Amino Acids

DL - Phenylalaine DL - Norvaline

o [o)
* *

OH OH
NH, NH,

N J

Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA(+) or SCA(-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 10mM Acetic acid / MeOH =30/ 70 Mobile Phase : 10mM Acetic acid / MeOH =55/ 45
Flow Rate : 1.5 ml/min Flow Rate : 1.0 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 8.9 min Run time : 5.3 min
ki1:2.66 g:2.57 k1:115¢4:1.79
DL - Norleucine DL-4-Fluorophenylalanine
o
/\/\?‘\ o
OH *
NH, OH
. NH,
Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA[+) or SCA(-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 10mM Acetic acid / MeOH = 55 /45 Mobile Phase : 10mM Acetic acid / MeOH =30/ 70
Flow Rate : 1.0 ml/min Flow Rate : 1.5 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 5.6 min Run time : 9.6 min
ki:1.284: 175 ki:2.92 4256
DL - Arginine DL - Tyrosine
NH, o o
HN)\”WJ\OH o
NH, o NH,
) i
Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA[+) or SCA(-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 10mM H:S0: / MeOH = 16/ 84 Mobile Phase : 10mM Acetic acid / MeOH =30/ 70
Flow Rate : 0.8 ml/min Flow Rate : 1.5 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 4.9 min Run time : 9.1 min

k1:1.21 4 1.64 k1:2.95 ¢:2.38



7-6. Enantiomer separations-ChiroSil
e -Amino Acids

s * *
\/\Nikou WOH

JU JAL

Column : ChiroSil RCA(+) or SCA(-) Column : ChiroSil RCA(+) or SCA(-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 10mM Acetic acid / MeOH =55/ 45 Mobile Phase : 10mM Acetic acid / MeOH =55/ 45
Flow Rate : 1.0 ml/min Flow Rate : 1.0 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 7.5 min Run time : 5.5 min
k1:1.64 g:2.04 k1:1.03 ¢:2.14

DL - Histidine DL - Glutamic Acid

_J

Column : ChiroSil RCA(+) or SCA(-) olumn : ChiroSil RCA(+) or SCA[-)
150 X 4.6mm 150 X 4.6mm
Mobile Phase : 10mM Acetic acid / MeOH =55/ 45 Mabile Phase : 0.05% H:PO: / MeQH =35/ 65
Flow Rate : 1.0 ml/min Flow Rate : 1.0 ml/min
Detection : UV 210nm Detection : UV 210nm
Run time : 26.0 min Run time : 4.5 min
k1:10.96 4:1.27 k1:0.71 ¢:2.27

pasdey

Column: ChiroSil Type

Mobile phase: 5mM H:S0:/ MeQH = 20/ 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20°C
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil
« Other g-Amino Acids[1]

a-Amino Acids Structure k; a Re
0
Alanine \)LOH 1.37 1.28 1.33
NH,
0
Asparagine Ho)‘\/\ﬂ/NHZ 1.31 1.10 0.63
NH, O
)
Aspartic acid Ho)J\/\n/OH 1.51 1.22 1.25
NH, O
0
Cysteine Hs/\)\opq 1.32 1.10 0.30
NH,
NH,
Glutamine Hay AN O 1.31 1.32 1.72
) )
P
Threonine OH 0.24 1.42 1.30
NH,
0
Valine )\/KOH 0.40 1.31 114

Condition

Column: ChiroSil Type

Mobile phase: 10mM H:S0:/ MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C



7-6. Enantiomer separations-ChiroSil
+ a-Amino amides and esters!"

RStech Corporation

O
R
W)LY k; a Rs
NH,
R Y
NH(CH:):CH: 1.60 1.41 2.34
- NHCI(CH:: 139 1.42 2.32
NHCH:CeHs 2.58 138 2.33
OCH: 136 110 0.48
NH(CH:):CH: 0.28 1.64 132
KL NHC(CHs: 0.25 159 111
NHCH:C6H5 0.46 1.48 150
OCH:CH: 0.39 133 0.80
NH(CH:):CH: 107 2.48 8.15
CH:CHICH:): NH(CH2):CHs 1.03 271 8.30
N(CH:CHsJ: 0.42 1.24 0.94
o NH(CH2):CH 194 2.45 6.99
NHCI(CH): 2.06 228 7.36
NH(CH:):CH 155 2.46 7.7
NHCICH): 128 2,67 6.32
Cefte N(CH:CH): 1.40 3.15 9.77
0CH: 2.10 2.09 6.85
NHCH: 173 239 8.63
4-CHs0-CiHs NH(CH:):CH: 159 243 7.27
NHC(CH): 135 2.62 747

Condition

Column: ChiroSil Type

Mobile phase: 10mM H2S0:/ MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil

« Amines?

NH,

Column : ChiroSil RCA(+) or SCA(-)
150 X 4.6mm

Mobile Phase : 10mM H.S0:and 0.1% TEA / MeOH = 16 / 84

Flow Rate : 1.0 m{/min
Detection : UV 210nm
Run time : 3.5 min

e

Column : ChiroSil RCA(+) or SCA(-)

150 X 4.6mm

Mobile Phase : 10mM H.S0:and 0.1% TEA / MeOH = 16/ 84

Flow Rate : 1.0 ml{/min
Detection : UV 210nm
Run time : 4.8 min

K1:0.82 ¢:1.76 K114 g: 191
Amines k; a Rs Condition

NH,

@ 2.45 1.10 0.80 A
NH,

1.90 1.28 257 A

NH,
1.38 1.84 5.23 A

NH,
2.86 111 1.05 A
@JVN”Z 1.40 1.11 1.02 A
NH,
F& 0.42 122 0.82 B
NH,
@ 0.41 1.11 0.38 B
NH,

\[;@ 0.51 1.39 1.69 A

NH,
/@@ 5.21 3.46 12.00 A

HyCO
Condition A Condition B

Column: ChiroSil Type

Mobile phase: 10mM H2S0: / MeOH = 20/ 80

Flow rate: 0.5 ml/min
Detection: 210 nm UV
Temperature: 20 °C

Column: ChiroSil Type

Mobile phase: 10mM H:S0: / MeOH =50/ 50

Flow rate: 0.5 ml/min
Detection: 210 nm UV
Temperature: 20 °C



7-6. Enantiomer separations-ChiroSil
« Amino Alcohols™"

RStech Corporation

Amino Alcohols Structure k; a Rs Condition
OH
2-amino-1-phenylethanol Q)\/NHZ 1.10 1.40 1.52 B
OH
4-(2-amino-1-hydroxyethyl)phenol @NHZ 0.92 1.19 1.41 B
HO
4-(2 ammo-]-hydro*yethyl]benzene Q/gwm 0.90 118 1.00 B
-1,2-diol HO
4-(2-amino-1-hydroxyethyl)-2- /Q/th
methoxyphenol Y 1.25 1.18 1.23 B
NH,
2-amino-2-phenylethanol @)\/OH 1.44 (S) 1.35 2.18 A
OH
2-amino-2,3-dihydro-1H-inden-1-ol @d‘NH 1.98 (1R, 2S) 1.78 0.80 A
2
HO  NH,
2-amino-1,2-diphenylethanol 0.29(15,2R) | 1.53 | 1.48 c

Condition A

Column: ChiroSil Type
Mobile phase: 10mM H:S0:
Flow rate: 0.5 ml/min
Detection: 210 nm UV
Temperature: 20 °C

Condition B

Column: ChiroSil Type

Mobile phase: 10mM H:S0: / MeOH = 20/ 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C

Condition C

Column: ChiroSil Type

Mobile phase: 10mM H2S0:/ MeOH = 50/ 50
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil
« 8-Blockers"

Albuterol Atenolol

NH.
H o
y CH3 HiC H/Y\
CHy ° OH
\M H |

Column: ChiroSil Type Column: ChiroSil Type

Mobile phase: Acetic acid / TEA / MeOH / ACN Mobile phase: Acetic acid / TEA/ MeOH / ACN
=0.1/0.1/50/50 =0.1/0.1/50/50

Flow rate: 1 ml/min Flow rate: 1 ml/min

Detection: 260 nm UV Detection: 260 nm UV

Temperature: 20°C Temperature: 20°C

k1:2134 g:1.2 k1:15.86 ¢:1.10

Pindolol Propranolol

%H QR GHS
e -k

Column: ChiroSil Type Column: ChiroSil Type

Mabile phase: Acetic acid / TEA / MeOH / ACN Mabile phase: Acetic acid / TEA / MeOH / ACN
=0.1/0.1/50/50 =0.1/0.1/50/50

Flow rate: 1 ml/min Flow rate: 1 ml/min

Detection: 260 nm UV Detection: 260 nm UV

Temperature: 20°C Temperature: 20°C

k1:18.99 ¢:1.14 k1:15.16 ¢:1.15



7-6. Enantiomer separations-ChiroSil
Other g-Blockers"”

RStech Corporation

g-Blockers Structure k; a Rs
Alprenolol ﬁ\éﬁﬂ\” 29.35 1.26 2.12
Oxprenolol q O/};\H 24.61 1.22 2.29
Tens
Acebutolol 45.60 1.29 2.90
HNT)(\/
e AP
Bambuterol e 22.52 1.85 4.21
HaCsN&g
OH I;I
Clenbuterol ° < 53.61 1.59 4.37
e Cl
OH I;I
Clenpropol “ e 48.61 113 1.58
HoN )
OH !i| CHj
Fumoterol " L, 98.08 1.23 1.36
HO 3 OCHj
NH—CHO
OH I;I
Mabuterol ¢ < 43.07 1.64 5.79
e CF3
Condition

Column: ChiroSil Type

Mabile phase: TFA/TEA/ EtOH /ACN =0.1/0.5/20/80

Flow rate: 1 ml/min

Detection: 260 nm UV

Temperature: 20 °C
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7-6. Enantiomer separations-ChiroSil
« -Blockers Acids"

3-amino-3-phenylpropanoic acid 3-amino-4-(4-methylphenyl)butanoic acid

NH, O

HyC
@Mm : NH: O
OH

2 16 20 5 8 10
Column: ChiroSil Type Column: ChiroSil Type
Mobile phase: 10mM Acetic acid / MeOH =50/ 50 Mobile phase: 10mM Acetic acid / MeOH =50/ 50
Flow rate: 0.5 ml/min Flow rate: 0.5 ml/min
Detection: 210 nm UV Detection: 210 nm UV
Temperature: 20°C Temperature: 20°C
k1:3.60 ¢:102 k1:1.26 ¢:1.40

3-amino-4-(1-naphthyl)butanoic acid 3-amino-5-phenylpentanoic acid

O NH, O NH, O
OH

2 15 18 9 12
Column: ChiroSil Type Column: ChiroSil Type
Mobile phase: 10mM Acetic acid / MeOH =50/ 50 Mobile phase: 10mM Acetic acid / MeOH =50/ 50
Flow rate: 0.5 ml/min Flow rate: 0.5 ml/min
Detection: 210 nm UV Detection: 210 nm UV
Temperature: 20°C Temperature: 20°C
k1:3.72 :1.28 k1:2.30 q:1.44

3-amino-5-hexenoic acid 3-aminobutyric acid

NH, O
7 OH A,
8 9

6 8
Column: ChiroSil Type Column: ChiroSil Type
Mobile phase: 10mM Acetic acid / MeOH =50/ 50 Mobile phase: 10mM Acetic acid / MeOH =50/ 50
Flow rate: 0.5 ml/min Flow rate: 0.5 ml/min
Detection: 210 nm UV Detection: 210 nm UV
Temperature: 20°C Temperature: 20°C
ki:1.02 ¢:1.37 ki:216 ¢:1.16



7-6. Enantiomer separations-ChiroSil
« §-Blockers Acids'

NH, O
OH

Column: ChiroSil Type

Mobile phase: 10mM Acetic acid / MeOH =50/ 50
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20°C

k;:3.83 a:1.16

+ Other g-Amino Acids""

RStech Corporation

B-Blockers Structure k; a Rs
3-amino-4- NH, O
(2-furylJbutyric acid Q\)\/U\OH 1.33 1.33 1.66
3-amino-4- NH, O
(2-naphthyl)butyric acid OO oH 238 1.53 2.07
O NH, O
3-amino-4,4- on
diphenylbutyric acid O 0.67 1.34 1.38
Condition

Column: ChiroSil Type

Mobile phase: 10mM Acetic acid / MeOH =50/ 50
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil

s Aryl g-Amino Ketones'

H,N i :

o

T T
10 20

T
30 40

Time(min)

Column: ChiroSil Type

50

Mobile phase: 10mM Acetic acid / MeOH =50/ 50

Flow rate: 0.5 ml/min
Detection: 210 nm UV
Temperature: 20°C

ki:3.83 g:1.16
R
HZN)W Ar , @ R,
O
Ar R
CsHs CH(CHa)» 0.11 2.12 2.13
CsHs CH2CH(CH:) 0.34 1.95 3.11
CsHs CH2CH-SCHs 0.84 1.57 2.29
CeHs CH2CsHs 1.03 1.55 3.55
4-CHsCeHs CHs 1.22 1.55 2.80
4-CHsCeHs CH(CHs)» 0.16 2.08 1.89
4-CHsCsHs CH:CH(CHs)2 0.31 1.99 2.88
4-CHsCsHa CH2CH2SCH:s 0.78 1.65 2.98
4-CHsCeHs CH2CeHs 0.86 1.58 3.09
1-Naphthyl CHICHs) 0.25 2.20 3.87
2-Naphthyl CHI(CHs): 0.26 2.19 3.77
Condition

Column: ChiroSil Type

Mobile phase: 10mM H2S04 / EtOH = 20/ 80

Flow rate: 0.5 ml/min
Detection: 210 nm UV
Temperature: 20 °C



7-6. Enantiomer separations-ChiroSil

+ Tocainide’s Analogues

L e —
0 10 20

Column: ChiroSil Type
Mobile phase: 5mM H:50: / MeOH = 20 / 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV
Temperature: 20°C

RStech Corporation

Tocainide's Analogue Structure k; a Rs
Ak
2-amino-N-phenylpropanamide NK(CHB 1.82 1.73 2.52
H NH,
)OS/
2-amino-N-benzylpropanamide ©/\N CHs 1.38 1.44 2.10
H  NH,
o
2-amino-3-methyl-N-phenylbutanamide ©\’?‘ 0.34 2.10 2.56
H  NH,
o
2-amino-N-benzyl-3-methylbutanamide ©/\N 0.30 1.42 1.00
H  NH,
2-amino-4-methyl-N- 2
(2,6-dimethylphenyllpentanamide Eﬁﬁ/ 0.25 117 0.25
o]
2-amino-4-methyl-N-phenylpentanamide QNW 1.35 5.00 4.00
H  NHp
o
2-amino-N-benzyl-4-methylpentanamide ©/\NW 1.07 2.39 5.50
H NH,
Al
2-amino-N,3-diphenylpropanamide N 2.29 3.72 5.33
H  NH,
(0]
2-amino-N-benzyl-3-phenylpropanamide ©/\N 2.08 2.19 3.29
NH,
2-amino-N-(2,6-dimethylphenyl) @\/w
-2-phenylacetamide Ve 1.49 2.05 3.52
o
2-amino-N,2-diphenylacetamide @N@ 1.55 3.50 5.50
H NH,
o
2-amino-N-benzyl-2-phenylacetamide ©/\N 1.60 2.58 4.89
H  NH,

Condition

Column: ChiroSil Type

Mobile phase: 10mM Hz50: / MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 210 nm UV

Temperature: 20 °C
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HPLC Column Catalog

7-6. Enantiomer separations-ChiroSil

o Gemifloxacin™

VeQ, [ J

‘N?‘ )
CH3SOOH-H N

Column: ChiroSil Type

Mobile phase: 10mM HCLO: / MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20°C

k;:3.55 ¢:1.62

Column: ChiroSil Type

Mobile phase: 10mM HCLO: / MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20°C

Column: ChiroSil Type

Mobile phase: 10mM HCLO: / MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20°C

k;:3.49 ¢:1.63
o o0
AN NF
MeQ L
oy
HoN
0 5 10 15 20

Column: ChiroSil Type

Mobile phase: 10mM HCLO: / MeOH =20/ 80
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20°C

k;:3.78 ¢:1.63 k;:3.05 ¢:1.60
« N-benzyl-g-Amino Acids'®
OR>§H"/
O,N N OH
O)(ﬁ o k; a Rs
R
(CHs).CH 3.35 1.1 0.41
(CHs):CHCH: 3.68 1.14 0.55

Condition
Column: ChiroSil Type

Mobile phase: Acetic acid / TEA/ACN =0.05/0.25/ 100

Flow rate: 0.5 ml/min
Detection: 254 nm UV
Temperature: 20 °C



RStech Corporation

7-6. Enantiomer separations-ChiroSil
« N-(3, 5-dinitrobenzoyl])-g-Amino Acid"®

(0] R H
02N©)LN>§"/0H
HOO ky a Rs
NO,
R
CHs 6.81 1.20 0.76
(CH:J.CH 3.22 1.81 2.81
(CHs):.CHCH: 4.56 1.57 2.01
CsHs 3.56 1.47 1.49
CsHsCH: 5.11 1.61 1.78
HOCH: 21.25 1.06 0.54
CHs(OH)CH 8.85 1.23 0.74
4-0OH-CsH<«CHz 36.20 1.27 0.73

Condition

Column: ChiroSil Type

Mobile phase: Acetic acid / TEA/ACN =0.05/0.25/ 100
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20 °C

« N-(3-dinitrobenzoyl)-a-Amino Acids™™

(0] R H
O,N OH
N
O)‘\Hﬁr k; @ Rs
R

CHs 5.71 1.14 0.60
(CHa).CH 3.06 1.46 1.40
(CHs).CHCH: 4.26 1.45 1.68
CeHs 2.86 1.25 0.97

Condition

Column: ChiroSil Type

Mobile phase: Acetic acid / TEA/ ACN =0.05/0.25/ 100
Flow rate: 0.5 ml/min

Detection: 254 nm UV

Temperature: 20 °C



