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Abstract — (+)-Troger’s base in Troger’s base racemates that inhibits thromboxane A2(TxA2) synthase has been used
to treat arteriosclerosis. Separation of (+)-Troger’s base by chromatography has become a major concern. However sep-
aration experiments of (+)-Troger’s base need time and consumables so that simulation with Aspen Chromatography
could save time and costs by predicting the efficiency of separation. Injection amount and eluent flow rate were varied to
compare the resolutions and yields of TB(—) and TB(+). Highest resolution and yield were attained at the eluent rate of
0.25 mL/min. Isotherms representing the relationship between mobile phase concentration and stationary phase concen-
tration were changed to get the best separation with Ideal Adsorbed Solution(IAS) Statistical Lanmuir isotherms.
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Fig. 1. Molecular structure of Troger base.
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Fig. 2. Typical chromatogram and definition of retention times.
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Fig. 3. (A) Basic components of Aspen Chromatography (B) Report tab

example.

Table 1. Simulation data for ASPEN chromatography batch simulation

Name Value Unit Description
H, 25 cm Height of adsorbent layer
D, 0.46 cm Internal diameter of adsorbent layer
E; 0.66 Interparticle voidage
N,(TB+) 106 Number of plates
N,(TB-) 170 Number of plates

IP(TB+) 673
IP(TB-)  19.73
IP(TB+) 0948
IP,(TB-)  0.157
IP(TB+)  1.072
IP,TB-) 0.0

Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter
Isotherms parameter
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Fig. 4. Comparison of chromatograms by changing injection volume (a)
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Fig. 5. Variation of chromatogram retention time according to the
increase of injection volume.
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Fig. 6. Variation of chromatograms according to the increase of elu-
ent flow rate; injection volume 3.0 ml (first peak is TB—, second
peak is TB+).
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Fig. 8. Variation of chromatograms according to isotherm equa-
tions (I.A.S.S.L-Ideal Adsorbed Solution Statistical Langmuir,
E.L-Extended Langmuir, I.A.S.L- Ideal Adsorbed Solution
Langmuir).

ap7)ol FRalo] BE fEollA F57} Fkeb =5t 8]
71t TB(HS] 749 5252219 1P, QIAFR Q1sf 1A
= AznlEge] WAo] An a8 E AA 0 R TR

2}, F9leke] Wl uE % WElE By 3151 U] A

s B ol tisl 1~1.5 mLe] F&o] £ AyE Bt
52 5729 W3lef thsA= Fig 82 HW IAS Statistical
Langmuir 5 &2120] 7P¢ #a] 58] £& Zo® yehsith

ol the T & Aol TASHA ¢k 1P, #kell 2al B+
e a0l S71ske7] witolth. Langmuir 5 &2} IAS
Langmuir ‘s~ F22& Bl Fe of, 2] 5281 TB(+)2] ¥
E57F Langmuir o2 2418 A83E dell o §& & O‘E}
¥=8] % H3F Langmuir 5% 220 thgh A2rtE 70| ¢
FAl eptom 2 e g80] o &k

T EE FUAT 1~tﬂ ol2ekre] AT w9 Ak 1A
TB(-)9} TB(+)2] o1& w5 WA ZS wle] whe F=2npE77)
¥]9] BlwE Fig. 9ol eI (@)= TB-)7} 1704 W, TB(+)=86,
106, 1262 B3I (b= TB(+H)7} 1062 W TB(-)=150, 170,



Aspen Chromatographyll 2J3F Troger base®] $1E2] AZrhe 2] HAMRAL 619

018 TEHE6)
Sos | (@) —_TB108)
~ — TBH126)
c 012
Re]

2 o010

=]

t 008 [

3

€ 006 [

<)

O oo4 | =
2 o0.02

Qo J

0.00 :

o 10 20
time (min)

016
P (b) —TB-{150
S 014 —TB-{170
g — TBE+{190
c L
§ o1z
T o1o |
2
8 oos |
c oos |
<)

O co4 |
©
45 0.02 [
i)
0.00
0 10 20 20 40
time (min)

Fig. 9. Variation of chromatograms according to the increase of
number of plates (a) TB(+), (b) TB(-).

1909] 5212 wlwslith. Fig 9& #Eahd TBRTH TB(H7}
oleie] o 2 ofeke W= 202 ek, 1B TB(HO)
T 258 =o)7] feiMe 2o FxdE wske FEllA TB+
9] o] TF TV Aol QM)

i K

1. Hyun, M. H, “Separation of Optical Isomers by LC}” Minumsa,
Seoul(1996).

2.

Boisvert, J., Caille, G, McGilveray, 1. J. and Qureshi, S. A.,
“Quanti-fication of Ketoprofen Enantiomers in Human Plasma
Based on Solid Phase Extraction and Enantioselective Column
Chromatography;’ J. Chromatogr. B, 690, 189(1997).

. Vardelle, E., Agnes, M. M., Jouannetaud, M. P.,, Jacquesy, J. C.

and Jerome, M., “An Efficient Access to New Troger’s Base
Using Superacidic Chemistry,” Tetrahedron Lett, 50, 1093-1096
(2009).

. Bailly, C., Laine, W., Demeunynck, M. and Lhomme, J., “Enan-

tiospecific Recognition of DNA Sequuences by a Proflavine Troger’s
Base} Biochem. Biophys. Res. Commun., 273, 681-685 (2000).

. Mihlbachler, K., Seidel-Morgenstern, A. and Guiochon, G, “Detailed

Study of Troger’s base Separation by SMB Process, AIChE Jour-
nal, 50, 611-624(2004).

. Jacobson, S., Seidel-Morgenstern, A. and Guiochon, G, “Study of

Band Broadening in Enantioselective Separations using Microc-
rystalline Cellulose Triacetate. I. The Linear Case’ J. Chromatogr.
13, 637(1993).

. Pedeferri, M., Zenoni, G,, Mazzotti, M. and Morbidelli, M., “Experi-

mental Analysis of a Chiral Separation through Simulated Mov-
ing Bed Chromatography,” Chem. Eng. Sci. 54, 3735 (1999).

.Lee, S. M., Yoon, T.-H. and Kim, L.-H., “Simple Estimation of

Langmuir Parameters by HPLC Experiments, Clean Technol., 9,
81(2003).

.Kim, B. L., Kim, J. M., Kim, W. S. and Kim, I.-H., “Separation

Characteristics of Mandelic Acid in Kromasil HPLC Column}’
Korean Chem. Eng. Res., 46, 681(2008).

Korean Chem. Eng. Res., Vol. 47, No. 5, October, 2009



