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Abstract: The chromatographic enantiomer separation of
9-anthraldimine derivatives of a-amino acid methyl and ethyl
esters on four polysaccharide based chiral columns was
performed. The 9-anthraldehyde Schiff base derivatives of a-
amino acid esters were readily synthesized by stirring the a-
amino acid ester hydrochloride salts with 9-anthraldehyde in
the presence of 1,8-diazabicyclo [5.4.0Jundec-7-ene as a base
and anhydrous MgSOy. Chiralcel OD or Chiralcel OD-H
showed the greatest enantiomer resolution of 9-anthraldimine
derivatives of a-amino acid methyl and ethyl esters. The
L-enantiomers of all the analytes were preferentially retained on
Chiralcel OD or Chiralcel OD-H. This analytical method
was applied in the determination of optical purities of several
commercially available D- or L-a-amino acid methyl esters.
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1. NE

71 oJekE d/dolu A3)e)l okellA a-amino acid ester
s Fohiwls T3k Al g7 wiktol o2
Ak Whel tiste] w2 A7 JsiEo} gt [1,2].
o] $18ll o-amino acid ester FENS] 7" SJekEolv 7]
FHA S Bk SS 2lEiA 71" AHs o] &8 A
AzrtE Y] Wo)] 7P Felstal desh HAR o=
A At} [2]. 7L FolA o-amino acid ester®] oFv|:
Iie AR S5 A o WS imine 15O %
FEAslst o FehitelE ek A vl -85 51
o] Ut} 53] WS 155 7HAAL A = a-amino acid
ester S131=0 739 olggt FeAsE o]gst AHo] &
gk ol w88 Zo)7] wiiZoltt. YR C % imine
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BE T 0om o= UAf oplFe] HEIF 0% AREY]
FaL 71% gRESHuE AREste] 7184 sS4
F=tll -8t 885715 $ith [3,4]. 712 imine =4
o] &3t Fhie] 9 o= &2 %=t 71¥ 1,2-diamine
H=-S- benzaldehyde-imine 2] Schiff base = =43} 3k
of FehEe)E st At Barg vt ok [5]. 2 <
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A& A AES 7 e S ol gstaat sigleh ot
£ 592 9-anthraldimine F- A2 W] 7|12HHE o]%-
sto] Fshie]staal & w5412 anthryl aromatic group
o] chiral recognition interaction site™. 223 == o]
Fete7t st staAl eksitk. 11 o= ke
= 58 v, F49E2¢) aromatic group®] EASH= Sio]
%A ok wiHTE FRl golst A ow deA] Q7] wiEo]
th[6]. B=3F A2k o225 Y g 71 dHe ARSS)
Al o-amino acidHt o5 FEAE AR 0= Fehielehs
TAPHES 2 A AelA sidsle] wilke- avfE o R o] gy
I glot & Aol el o] g-amino acid ester] oF|
TE<= AR F571 74e W= imine 150 EAS)
Sk Fof] FeEe b= WHo] FA =4l wet oke] #4
AR FR 5-28 5= QIE}H[7]. $F o= phenylalanine ester
L} leucine ester®] 74-¢, & A et A2k ofH]
228E fE9 7|2A9S ARk A4 dEEE
O 2= Ba|wx] =t} g-amino acid ester®] 9-anthraldimine
FEAE TH=7] $18H amino acid ester HC19]| 9-anthraldehyde,
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) 93715 MgSO,%}
37 2-propanol Eljef|A] & WESAIA EHA 9
ASATH (Fig. 1). =3t 712 A7lS ARS-st A=2rtE 129
o] 2-propanol S 1570 7 AN wjio]] vkE- GujE
2-propanol= ARESFAL HES-SE & 2-2-5-5 ofFsto] A=
niETEuel] A3 FJghow Fekte] AYS - golst

A At skl
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Fig 1. Preparation of 9-anthraldimine derivatives of a-amino acid
methyl ester.

2. 45 R AdEY

2.1. 4% 717] 2 Aok

NA AR 7Y A vEe] 7)71ER 773% HPLC
= AMEste] 733FSIT) Waters model 1525 binary pump,
20 pL loopE 7} Rheodyne model 7125 59171, Waters
2487 detector (U]=7 Waters)E AR5} TE HPLC £1i=
AF2-8H= n-hexane, 2-propanol=> J. T. Baker (Phillipsburg,
NJ), 1,8-diazabicyclo[5.4.0]Jundec-7-ene (DBU) (Y& =
“93}8h), magnesium sulfate anhydrous (Y& =7 3},
9-anthraldehyde 2} 7|E} #4212 K5 Aldrich (Milwaukee,
WI), Sigma (St. Louis, Missouri), Advanced Chem Tech
(Louisville, KY) 3|AFZHE] 9]t} 7|2 dgow
Chiralcel OD, Chiralpak AD, Chiralcel OF (250 mm L x
4.6 mm i.d., 10 pm ¥+ Daicel Chemical 3|4}, Chiralcel
OD-H (250 mm L x 4.6 mm id., 5 um ¥+ Daicel Chemical
3AHE, o5 SullE 2-propanol/hexane (V/V)= ARE-3)
AL 52 1 mL/min HEIEOR 254 nmellA] A3

t} o-amino acid ester®] 9-anthraldimine -F-=4|2] TAdHH
& 53 2o} (Fig. 1) [3]. 10 mLe] 2-propanol &7 o-
amino acid ester HCI 0.75 mmol, 9-anthraldehyde 0.5 mmol,
DBU 0.5 mmol, MgSO, 2.5 mmol= 7}510] 124759k A
Lol IHEAIZITE WHS B8RS ofalsliL ofsfele A4
Ak Tele] 44 F9lste] YeRelE s

3.89 9 g

9-anthraldehyde & -85} J2] €72 o-amino acid methyl
ester 2} ethyl ester= 9-anthraldimine -4 $}-&E= 34
St & iAol fid 71 A oldsto] Fshit
2 E 43831t} [8-12]. Table 1-4+ 85+2] o-amino acid
methyl ester} ethyl ester®] 9-anthraldimine F-5=A1E 471 <]
712k % (Chiralcel OD, Chiralcel OD-H, Chiralpak AD$}
Chiralcel OF)°lx|2] g8kielst Azjo|c}. AdAnjeolx Ho
1L Sl A ™ a-amino acid methyl ester®} ethyl ester ©]
9-anthraldimine §-5A]€] F8k2)= Chiralcel OD (o = 1.21~
5.07, Rs = 2.15~13.34) 5=3= Chiralcel OD-H (0. = 1.24~
5.47, Rs = 2.68~13.90) AHelM 717 & Fe]d3=E B
FREH ol Adelx Fehie] Mepdy) 2k e
3] =t} Bedk A4 0% methyl ester®] 9-anthraldimine
FEA 9] FsHta]7} ethyl ester®] FEA19] A KT 2234
A7 veRdt} 53] silica gel®] AR 71715 um 02
Z2 5 0] 23 Table 22 Chiralcel OD-H 7} 10 um ©&
FX=]o] Q)i Table 1] Chiralcel OD®]l H]&| F&Hi-]7}
okt o] &7 YERdT [6]. WP Table 42] Chiralcel OF
oA kel o] A eldxt 7 weka 4749
WA =R T

Table 1. Separation of the enantiomers of a-amino acid methyl and
ethyl esters as 9-anthraldimine derivatives on Chiralcel OD

, Absolute
Analyte ¢ ki R configuration*
Alanine methyl ester 1.24 450 2.56 L
Aspartic acid dimethyl ester 1.31 5.16 2.57 L
Glutamic acid methyl ester 192 5.31 7.30 L
Isoleucine methyl ester 3.61 1.12 993 L
Leucine methyl ester 3.13 1.68 10.70 L
Phenylalanine methyl ester 1.37 3.64 3.45 L
Phenylglycine methyl ester  5.07 3.33 13.34 L
Valine methyl ester 336 1.21 1143 L
Alanine ethyl ester 1.21 3.67 2.15 L
Isoleucine ethyl ester 347 0.79 9.71 L
Leucine ethyl ester 3.09 1.23 10.08 L
Valine ethyl ester 326 0.87 9.61 L

Mobile phase: 10% 2-propanol/n-hexane (V/V); flow rate = 1.0 mL/min;
detection UV 254 nm;*indicates the absolute configuration of the
second eluted enantiomer.
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retention time®] S7}E oA 11 FshEe] Mgz} Falolx}
7} 25 AR AR oA Y] ARbA]l ddo] YRS
o} [8]. Z1Eu & Aol sds Aol sLet o]F
A S EAS [5% = 10% 2-propanol/n-hexane (V/V)]
/\]‘9‘3]’3’—7‘]’ oEiad Fekte] Ay @i]*% Hoja=q1 gk
T3t g-amino acid ester?] 9-anthraldimine +54]2] 3sHE
ﬂ SeleAlel tisk 23S 218830t Table 1-404 Ho
F11 Q)= ZIX9 Chiralcel OD2} Chlralcel OD-Hel=1L-0]
A dsiA - AR 82l BoFARE Chiralpak
AD$} Chiralcel OFlM+= oalz/ﬂﬂ A8k A3tk

Table 2. Separation of the enantiomers of a-amino acid methyl and
ethyl esters as 9-anthraldimine derivatives on Chiralcel OD-H

, Absolute
Analyte * ki configuration*®
Alanine methyl ester 1.25 4.10 3.10 L
Aspartic acid dimethyl ester 1.32 491 2.68 L
Glutamic acid methyl ester 194 5.11 7.65 L
Isoleucine methyl ester 3.81 096 13.27 L
Leucine methyl ester 3.22 136 11.09 L
Phenylalanine methyl ester 1.38 3.19 4.29 L
Phenylglycine methyl ester ~ 5.47 3.24 13.90 L
Valine methyl ester 338 123 11.74 L
Alanine ethyl ester 124 3.61 292 L
Isoleucine ethyl ester 372 072 12.78 L
Leucine ethyl ester 3.10 1.15 10.56 L
Valine ethyl ester 324 0.82 10.02 L

Mobile phase: 10% 2-propanol/n-hexane (V/V); flow rate = 1.0 mL/min;
detection UV 254 nm; *indicates the absolute configuration of the
second eluted enantiomer.

Table 3. Separation of the enantiomers of a-amino acid methyl and
ethyl esters as 9-anthraldimine derivatives on Chiralpak AD

Absolute
Analyte ¢ o configuration*
Alanine methyl ester 1.00 2.65 - -
Aspartic acid dimethyl ester 1.00 3.36 - -
Glutamic acid methyl ester  1.14 3.76 4.27 D
Isoleucine methyl ester 1.21 096 1.82 D
Leucine methyl ester 1.15 1.11 147 L
Phenylalanine methyl ester  1.00 227 - -
Phenylglycine methyl ester 1.29 4.00 3.66 L
Valine methyl ester 1.17 1.16 1.74 D
Alanine ethyl ester 1.00 2.23 - -
Isoleucine ethyl ester 1.14 0.73 0.86 D
Leucine ethyl ester 1.08 0.80 0.73 L
Valine ethyl ester 1.10 0.86 0.90 D

Mobile phase: 5% 2-propanol/n-hexane (V/V); flow rate = 1.0 mL/min;
detection UV 254 nm;*indicates the absolute configuration of the
second eluted enantiomer.

2 AT Ak RS o] gste] A ARl Ajeke
2 AFE AL Q)= 913 a-amino acid methyl ester®] el

T2 =3staAt &1k Table 52 A13E AL Q= D- &
L-amino acid methyl ester®] ¥shr-% S7ddA7}olt} 9-
anthraldimine =A% /33 t}2-o] =243 amino acid

methyl ester 35 99.1%014 99.9% OW_E ERs
o (P Aokl ﬂrm]*ﬁ‘xﬂ %’F-%S < 0.1%-0.9%
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Table 4. Separation of the enantiomers of a-amino acid methyl and
ethyl esters as 9-anthraldimine derivatives on Chiralcel OF

, Absolute
Analyte ¢ ki configuration*®
Alanine methyl ester 1.18 5.16 1.01 D
Aspartic acid dimethyl ester 1.00 3.41 - -
Glutamic acid methyl ester  1.00 2.95 - -
Isoleucine methyl ester 1.18 1.28 0.66 D
Leucine methyl ester 1.00 229 - -
Phenylalanine methyl ester 1.27 6.61 1.19 L
Phenylglycine methyl ester 1.29 5.15 1.26 D
Valine methyl ester 1.17 1.62 0.67 D
Alanine ethyl ester 1.14 456 0.59 D
Isoleucine ethyl ester 1.13 1.18 0.38 D
Leucine ethyl ester 1.00 2.03 - -
Valine ethyl ester 1.12 145 0.34 D

Mobile phase: 10% 2-propanol/ n-hexane (V/V); flow rate = 1.0 mL/min;
detection UV 254 nm; *indicates the absolute configuration of the
second eluted enantiomer.
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Fig 2. Typical chromatograms for enantiomer separation of 9-
anthraldimine derivative of racemic phenylalanine methyl ester (a) and
L-phenylalanine methyl ester (Advanced ChemTech reagent) (D : L=
<0.1 :>99.9) (b) on Chiralcel OD-H, respectively. Mobile phase: 10%
2-propanol/n-hexane (V/V); flow rate = 1.0 mL/min; detection UV
254 nm; injection amount 5 pg.
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Table 5. Determination of the optical purity of commercially available a-amino acid methyl esters as 9-anthraldimine derivatives on

Chiralcel OD-H

Entry Analyte Company D:L ratio® RSD"
1 D-Alanine methyl ester Sigma 99.7 1 0.3 1.15%
2 L-Alanine methyl ester Aldrich 0.8:99.2 1.21%
3 L-Aspartic acid dimethyl ester Aldrich 0.9 1 99.1 1.07%
4 L-Leucine methyl ester Aldrich 0.3 :99.7 0.58%
5 L-Phenylglycine methyl ester Aldrich 0.2:99.8 0.58%
6 D-Phenylalanine methyl ester Advanced ChemTech 99.9 1 0.1 1.15%
7 L-Phenylalanine methyl ester Advanced ChemTech <0.1 :>99.9 0.62%

See experimental for chromatographic conditions. “Average value of more than three times determined "Relative standard deviation.

ol = A3tk ule} 720] g-amino acid ester®] 9-
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