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Summary
I. Title

"A Study on the Separation of Optical Isomer”
(The Third Report)

II. The Purpose and Importance of the Project

Most enantiomers 1n synthetic drugs are existed as racemic mixture.
Especially natural products such as amino acids are racemized spantaneously in the
course of the degradation process in biological system. Therefore its importance of
separation comes from demands on study for exact effect of synthetic drugs as well
as the reactivity of enantiomers in biological fluid. Not only for preparation on
restrictions from advanced country about enantiomeric drugs but also for providing
information on manufacturing process, this study should be investigated for many
years. For better understanding of enantiomeric separation and for the separation

of enantiomers, we tried to synthesis the cyclodextrin bonded phase and to measure

its performance.

III. Contents of the Research
After synthesis of the cyclodextrin bonded phase, the separation of dansyl
amino acid was performed by HPLC and the mechanism on the separation due to

d,l-form amino acids and cyclodextrin inclusiom complex was investigated.



IV. Results and Suggestions

1. On the separation of enantiomeric compound, B-cyclodextrin bonded
phase has shown superiority over C18 column for d,l-phenyl alanine and o,m,p-
nitroaniline.

2. Though 1t was not satisfactory even on cyclodextrin column for several
bulky enantiomers of synthetic drug, profound potential could be found on
application within near future.

3. For the separation of dansyl amino acid with B-cyclodextrin column,
following enantiomers were separated; leucine, novaline, methionine, glutamic acid,
valine, O-amino-n-butyric acid, norleucine, phenyl alanine, threonine, serine,
aspartic acid.

4. The strength of inclusion complex between d-form dansyl amino acid and

B-cyclodextrin was superior to I-form amino acid making elution order reversed

with GLC, chirasil-val column.
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Aol A o] HhE AFEB 4 QITp). Fabol W] Hele] ThE why S 8
L= chiral reagent} 7 0] /g Z 4| 7+ ¥h3-5- & A}o]E 0] -&-FF kinetic 3 ¢l o]
% o] 2A 9] Ho Al o|1x| 7} A2 THE-S o] &8 Aol T}, allenee]
racemate”| optically active ¥t borane3} ¥H2-3} uf] ¢} vl o] 9li=allenco] =
ECE TSN FX RS PREERDEEL BT
HE Y o] AA S A H o2 WS- F O E racemateE £ ¥ 5 gl
27]9) S2rkE s Y 2159 Y H2H Y dolE BTskn A Fat
3 YR $Ep)e] A shA] AT, webd 2rkE e
& o] enantiomere] )= B o2& FE ATk T2t PHL
2= resolving agentL} o] U4 9] =5 x710] kEA] T AR &4
o] H.or] YukAl 2ol 44 Y WA Y I eHolu} ol EHA N EEL A
o] 5 3IThs FolTp. 1A 724k ol A Fel s ok Py s}
V2 ARY Z20kE 2y s o] YA T Aol Wk el o)A
o} T =R A3 AL o] & Al R Holn. F, A AT
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It M2 AEsh BelryhiSEs Anue A 331gEL ol
231 2219 inclusion complexS- 0] 23 2] ¥, I hydrophobic interaction
3} hydrogen bonding=- molecular interactiono]] 2] §F E-2| WY O 2 Vo] &)
olt}. GCO| ofn] At 74 ¥]-2 polar3t o} 71 7] 9} A7 & maskingd}7] 9 3
X} acylation?} esterification2- 3+C}-2- capillary column-2- A28} 213 4= 3
o} 71} @2 AYBY 771X o] WS ARSI 7 s E Aol
L} GCE ARS-$H 2 H71A] of 23 FHo] Utk AA 23t A&7t
% 713}t of 511, 2 AH2 AT FEYA o)A FAE2E
F-Z) X X (entropy) 7} o] = = X}o| 7} glofof $Hef. = HHAA Q] 2 &
£ 2 chiralg 2] Apo] racemate 5] o}A] A|Zbo] A o] whebA] o] 422 A
9 40] glolA M T YRl B ko] AR E 2577t o] Act o}
2] 4 213 9] rcemization ¥Hgo] Yol $BE 9IT. o] 3 o] H-2
LCol |3 A4 o] WA 9] 27 Al Es]o] Be WAL BA Tt
LCo] o] ¥ %3-& GCol 9 8 4] 8.t} resolution o] v} FAH 2l 2 ops3
o] & B3} 70-80 % 7] racemate S 8] skt A9 4= 9t} Three
point interactionS- 7] X & 3} Pirkle type 3 X} AF-2 reverse phaseo] & SHY 3t =+
42 Atk o] ARTHE WA W AFESEEL Sl cyclodextring 7|22 8
colimno] 58 47} $42ol HhalM $L AAE RelFT Y Yo =
o] 7] B& 7|th7h Eo}A| 1 9Tk Ligand exchange ¥-& ALE-3 22
2 F = reverse phase column-g- AR5} 3L 2240 2= Cu”, Ni** S& AR
3t} Nimura”$-2- picomole2] AAS N-(p-toluenesulfonyl)-L-phenylalanine

< Yol A &3} 3 Lindner’ 5~ (R,R)-tartaric acid mono-n-octylamide

Kiniwa”5-2 N,N-dioctyl-L-alanine2- C,; ¢} ¢)3]A] hydrophobic§+ AAE F-

&} 31 Armani'”5-& L-aminoacylamide Z X o] o] A] Dansyl AAS-
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Feibush'’-5-& N-w-(dimethylsiloxyl)-undecanoyl-L-valine-2- Lepage'?5-2-
diethylene-triamine-g- ! 0] 4] Takeuchi' 52 B—cyclodextrinS- X] o] gl o] A

Gilson'¥5-2 L-aspartylcyclohexylamideZ 3 7} 3] A] Lam'>2 L-proline 3} 7]
£ W7hsto] Fetol Y ofnlAbS FEBHYT ol S Aol B8l 4
A7HEE Y Y o1 9ol Pirkle W] FAAL o] &8 - 3l
P ol BY A o2 FUOIBAS ST 29 9UE A
%13 Hyun'”& IT-acidics} IT-basici-&-2- ZF= A 2| AR 7 ubslo] AF-2-5}
S Hara' V52 0] /g A A "’}“]""I&% immobilize ¥+ g Z] 4}F-2- Bank™ 52
Pirkle2] HE2A A X] A}F-&- Pochapsky*”S-2 n-(3,5-dinitrobenzoyl)-ot—amino
acid XA € Yamashita®S-2 binaphalene -§- .| S & x| A}e]| Salvadori®®5-
+ L-lactic acidE A 40 2 3t F- =4 H AAE Finn® 52 Pirkle 3 3 X]
Aol HAFIE WE 2ol EYSREHO YEAZ S AT 2A
Guest-Host-AF2] A3 280 2 2| 4to] ¢HFstEA E2] 5] 3 %
@ 289917} Pirkle typeX o} B3 9314 29 o] gtk THE HR| 4}
o 7 st x) Mol g}=2] triacetyl cellulose®®, RiboflavinS- AR5}l Q) T}
SFC*O% o] &5+ ZF¢E I Mass® FHo] BAF-E Jo}™. GC=
LY [RE FFo|dAANE et o] 5o 1™V FE FEAE
NS A5 HHE = vl ARSST. T2 7w =43} WGl A
= ofR17| 8} 4E, X47] T A2-7]F o]-8-3}o] polar group2- masking}7]]
¥=t] =& acylation} esterificationS- 8}7 Ht}. GColA] acylation ¥H3-3

0] L-3}= 71-& 2-chloroisovaleryl chloride’® ", (s)-2-methoxy-2-trifluoro methyl
phenyl acetyl chloride®®®, (--)methyl chloroformate®”S-2] A] 2F2- A5} 51
esterification?] ¥H-2-2- 0]-2-3} 73-2 2-phenyl propionyl chloride®, 2-phenyl

butyryl chloride®, O-acetyl lactic chloride®’*®5-0] 3L o]} acylation- N-
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carboxy-anhydride’"””, N-TFA-propyl chloride’?, (--)-1-methoxy-1-methyl-1-(2-
naphthyl)acetic acid”S- AF2-3} 4T} LCoJ| A] esterification ¥H2-2 MTPA-
C1’%™, 1-(4-nitrophenyl)ethyl amine’®, methyl phenylo alaninate’”S-0] 38 1 5] ]
o 2 ARlME Beto| YA Ee 9 A 3 AAEA bonded -
cyclodextring B45to] o] o] &5 AP ¥ gk,
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A1d Al 4 A &

AR el 7| EH o2 YR EHRA = AR, 44 9 2E
H, QEEE, A FA|E AE2 250 3t A2 FFe A FHAF
spherisorbe| e} =)= ¢ =#| Phase Sepe| 2 A A= HEfH T ©]3FY
TH37]= 100 Ao) 2 FH A o] 220 m?*/g2 VERY I 5ume] particle size S
A 5kQt). 24020 BB 29 A A5} ¢5he] 0.1N HCl =82,
H TS 2 A 23} silanizationo] A &AL B HEF 3T &3 A
B—d| A E 812 ASTEC(Whippany, NJ, U.S.A)ol| A F2)31 .2 100°Cef A
PO, 8tof| 24| ARSI QA YD E2E-RA Y7 A S Qd3P]
15t AR 7EA] QA e ARS8ty 152 T-octenyldimethyl-
chlorosilane, (3-glycidoxypropyl)trimethoxysilane, (3-glycidoxypropyl)triethoxy-

silane, 8-bromooctyltrichlorosilane(Sigma, U.S.A.)S AR&-3}] T A A|3}A] &
I AREEIY. 1g9] AER22F 1Y FHY o FA7| & Z+ o FAlo| =
WEE At 69 H2APTYS 2= THAPOE ABAG. o| o 24
AERLE --30°CollA] 2 RS2 TF ARGS9 538
silanol group-&- A}518}7] ¢ ¥ Trimethyl chlorosilane, Hexamethyldisilane
(Sigma, US.A)E& AHE-3ETE 498 H T 2w 2A] toluenes} acetone-
Sigma Chem. Co. (U.S.A.)ojA] ] €+-2-3} dimethyl-formamide+= J.T. Bakero}| A
T3)5te] ARt €AY 9 AE--E B4 38 sodium hydride
Aldrich Chem. Co.tj A F¢)3tg o A48 SR8t AR5 T B0}
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o] 3= AL Sigma Chem. Co.(U.S.A)AE 2k 5.0--10.0mg2- 4 3t} 0.1N HCl
o] +=o volumetric flasko]] 27 100mL =] 7| -t} o]-2-<8-2- 5.0mL 3] ¥ 3}
of A-8-3141. 21 Dansyl amino acid® T YT WH 2R H3& AF3HAH-
HPLC-2 v +-2-37} 99.9% AR J.T. Baker(Phillipsburg, NJ, U.S.A)A|E-&
aniline-2 =-2) 2] MerckA}, benzaldehyde+ ¢+ ¢] Kataya Chemical Co. 2] 1
x| oF2 AHE 35T}

A2 AR
1. LCoj A 9] #4271
7|71 2|+ Varian vista 55000] 1} Waters2| - HPLCE- A8-3151 2.1
ol TFLE &, v|TE, AN o] &3t o] A E Ll FH Al =3
T 22 B ol It 2 vl Eo] o {SIR T HE7|2A
variable wavelength & 2] UV-VIS-& AR5} 31 229-280nmoj| A A| 28 &7
sttt o] 542 isocratic mode 2 0.5--1.0mL/min 2 -E-2] F49 3}t

3L
A E

2w PRI YAI2EDL oJeirhx| e VLSS AE
AR 1Y E Folo] YL T 5YTh A2 B 3-4)Y Bd A7

2 g 2 e QA AE Y Qo) o] D7} 4R g
o, A1) 9] 5717, & L5} 18207 o] A A9 A5-25o]
A a5l Dol DAL x| Utk o|gA B4 A7 3} vk
o B7HZ 817191 8 $gAlo] H& A Te] LS HHE QoA A EH B Y

o RA A FA| = AE 5ol o] & F U 22U AED B E
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3 A% To17h 9SS FASOFR AT N E HANE FHE 5 9
o SAZ o EA]7] thAle] o] 2A T 7] S FHAI = R R, R SR, CH=
CH, R,R, R,:methoxy, ethoxy, alkyl®=+= 271 3}315, R,:Et4L57} 3--207
o] AF7NAC S YA § 4 olk THE  $Y0 2= AFEHA| 9} T-octeny]
dimethylchlorosilane-& AF2-3| 4] 7] & of| ZA|7| & vl== vty o]t} &7
o o EAE QAU LE Aol it 54718 2 THE $71 3BT L3l
Btk o] ol £A]7) sodium hydrides} ¥hg-8 WA A€ 3} 2 gspe] 1%
4 7]0] 92 24| BEolUck. ofe) LA toluenco] 1} 32|
= ARS3HE T oS WY 2] k2 A 8-bromooctyltrichlorosilane 3} Z+-2
alkyl halide7] & ZH= A TS o] &3H otk Augo] B9 AR1Y
woole} ele| 7t A e o] Abelol b 1HUX] 37 9] A 7)7} &
N8 4 otk YA 23 B9 i-0-Sid G| T2 WA Foi 2]
e} A=t} vRe-3LR] OF= A) TH-E-2 trimethyl chlorosilane©] 1} hexamethyl-
disilanzane 3} ¥Hg-A| A ¥Hg-7] & Qlell M.

A2} 71 20g -2 105°Ce]] R5=3L 72| 2 A 2| 1t | Al 7 o] B o]
Jol 4202 A Ytk B9 250mL 4o Ae}7HAE §-LF 1000mLe
flaske]] o] B &-o| #Z ] 712] refluxA| 5 90-95°C F =2 435
Lolof 15ml 2] A ZX(3-glycidoxypropyl)trimethoxysilane-g 7}5fo] vH-S-L-of .2
o] BA 4-6417F O] 95°Col M reflux S AL BT} WS EYRL 427t
A] A 313 o 3L toluene} HPLCE- v 22 R A A 3 T 50°Ce
A 9% 9AE 1052 100°Col M 24417 AZA|ITHS 7AZ 8 Ak
o] YT} 10ge] 9S4 A2] 71 1000mLe] reflux flask o] N,N-
dimethyl formamide 200mL &} Q3 ¥ 3 G 2EHS Fu|3t. AT U Y
~E UL 779 sodium hydride o} $-2A] L7} R 97 AZ T AHE 5
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A Bt=F3c}. 10ge] 99 2E S 250mLo| 4H2) flaskS-of] Q1= 125mL
o] DMF4 o] %Q1Th8 haku T 26} B sodium hydride & 8-} Akl @t}
128 43| SpI9lstel 292 D2V DMFS] A7 1087 Hol 2Tt
2 92027 7|THAT NI ES ol 7ste] Fake) NaHE QOIS Bk
g Aol A7 A YES 2420 D2 ES gk of 120mL
o) 9% | AE A YEFHE T8 DMFES AZAR A 7
B}a} hE £7]0] Zto] Yol 2-441 205 2 refluxl A 3] TR APo] H)E
% 29 O Aol 74X AEE MDA E FoF $UTH} ol st
DMF, | &+-&., o} A=, toluene, W|EHE-, & THA| H|B2 &A1 2 A A 3 T
AZA)71Y G Y 2E o] 2y3h TR4| Yol e o e
AAE7] $15t0] oenaphiolAALE SR RIT. ke DA A2
TLCe]] ¢]3]aL a-naphtol-8-24(1.5 g2 a-naphtol3} 7TmL 2] 7}BAE2- Yo of| &t
2 2948 o] g5}o] £ SmLr} HATHE ALE T ThE 552 hot plae
o ¥ou e Bepio] }go 2 sM WY AU T HEE &
3 shsich

3. UG Y2ER- YL WY A

o] g R A| =252 A¥ K] $3} ortho, meta, para®] nitroaniline-g- &3}
&t HPLCE-2| & A =3}¢dth. QA Z 2 v}E T8]3] 2] C18 column} B-
cyclodextrinil g 4} H & ARS8t o] A A 9] 2] & v|as} . =T
amino acid2] -5 4] ¢1 Dansyl-d,l-phenyl alanine = 5 7] & o] A o] F-2] -2 v

W+ o] =Ar 2. =2 methanol, water, acetic acidS A3} 4}

4.9r7] 378 2 oFE o] AA 9] £
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B-cyclodextring- ARE-3F -1-7] o] A A #2] €] 7540 L Am R 7] ¢
sl 2] k3 A5 QD ol o] AB,CE & 5lo] L3 = FA)E 7Hekste] MeOH/
Water/AcOH=78:20:2F o| 542 2 3} 229nm 2} 280nmoi| A} 7}+A] 5} Q T}

H

E XCHZ— C— N -- ph
CHs,

(A) 1,3-oxathiolane-s-oxide

NH>
Seph

NSO
o# 3

(B) (+) cis-3-amino-4-(phenyl selenomethyl)-2-azetidinone-1-sulfomic acid

A
™

O‘b
S N l? NSO4
"“" NH—J:J\ ~ 3¢ ph

N

(C) (+) cis-3-[(2-amino-diazole-4-yl)-2(methoxyimino) acetoamido]-4-(phenyl
selenomethyi)-2-azetidinone-1-sulfonic acid triethylamine salt

5. opvl At EA S £
B—cyclodextring- A X| Ay © 2 s}¢od Dansyl amino acid 4|2 EFE

L gAro g OB o.—amino-N-butyric
acid, Dansy-d,l-glutamic acid, Dansyl-glycine, Dansyl-d,l-leucine, Dansyl-d,1-
norleucine, Dansyl-d,l-valine, Dansyl-d,l-norvaline, Dansyl-d,l-methionine, N-

Dansyl-d,I-serine, N-Dansyl-d,l-threonime, Dansyl-d,l-phenyl alanine, Dansyl-d,l-
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tryptophan, Dansyl-sarcosine . & 15=F-0|t}. o] 15523 Z}Z} MeOH/H, 0O/
CH,COOH=E 78:20:2& 9HE o| SA 3} 7H2 2.9l 0] 0.1--0.3% 2 TH5-0] 10ul
X Zelagict
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1. B-cyclodextrin bonded phase$! column?] &%

ortho, meta, para-nitroaniline 3} Dansyl-d,l-phenyl alanine-2- A}-£2-3} ¢ T}
Nitroaniline>- 0.005M 9] ‘=55 77 412 o= 10u1#) HPLCel| 59} 31t}
o] =Ar2 MeOH/Water 50:508 AF2-314 1 £-2] 5] = A 2A] = C189] A
para, meta, ortho<=2. &} 9] 11 B-cyclodextrinol] A+ meta, ortho, paras-© 2 F-g]
7} = i}, B-cyclodextrin} para form nitroanilineo] A 2) Al inclusion complex
7} 379 =] 21 31 meta form ¥ t}= ortho complex 7} steric effectol] &) 3| A & =+
cyclodextrinat} Z 813} 5T, o] £2] retention parameter7} Table 1 ¢f] & k%] of
1T}, Dansyl amino acid5 d,l-phenyl alanine-& 41 € 3} B—cyclodextrin column
3} C18 column-g- . o]=A} o F MeOH/Water/
AcOHE 78:20:22 ThSo] Ak&a}ﬁz A|BE0.1%5) 7 3Ho] 10u14) HPLC
o U3} Figure 1 oj| A8} o] d,l-formo] £ FH+= A2 & F UL
H #2852 0.675 Bt AZ2rE TN E A2 RO A AR %}
2 23} 48 $2)7} 53] 4T peakr} B2 gholl vhoA| 23keh. B-
cyclodextrino] o] F/4tol| A 9] @ && AM 87| ¢33} o] 54} MeOH/Water/
AcOH=100:100:1¢] B-cyclodextring- 3 3}X]| # B-cyclodextrin®] o]-=Afol| §1-2
o) o} u] o] B gkch. o|we] AR 2 om pnitroaniline & AH&-5H5ITh
Figure 20]| A 8} 7to] o|=Ako] B-cyclodextrin2- 3 3}A| 7] -2-ull = para, meta,
ortho2] retention time®] 8.27, 8.96, 10.69¢} ¢} 11 B-cyclodextring- A 7}3}A] ¢k

2. 0] Z=Ato]| C18-columne] 2} 3] ¥2| S p,m,o-nitroaniline2] retention time-
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Figure 1. HPLC chromatogram of Dansyl-d,l-phenyl alanine with (A) C-18

column or (B) B—CD column using MeOH/Water/AcOH (78/20/2) mobile
phase.
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Figure 2. HPLC chromatogram of o,m,p-nitroaniline on (A) C-18 column
composed of two mobile phase system (A) and (B): A:; MeOH/Water/

AcOH/B—CD=100/100/1/1g, B; MeOH/ Water/AcOH= 100/100/1.
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8.53,9.95, 29.44 2 =7}38}o] B-cyclodextrin®] nitroaniline3% inclusion complex&-
59 ¢o] 293} 53] ortho 91| |4 A 75} B-cyclodextrin}
inclusion complexS & /9 3} phenyl”7| 7} interactione]] £ 3+ S-S S |

A8 F3 e

Table 1. Comparison of retention index on C-18 and B—CD column for the

separation of o,m,p-nitroaniline with HPLC.

( min)
Column | Compound Retention time { Resolution

C-18 p-nitroaniline | 4.80 1.45
1.4 1.1724

m-nitroaniline | 5.22 1.70
2.2 1.3235

o-nitroaniline | 6.40 2.25

B—-CD m-nitroaniline 3.35
o-nitroaniline 3.70
p-nitroaniline 13.10

2. 9| oFE o] JAA 9| ¥
B-cyclodexirin columng- ©] 8§ 9] OFE o] 4 WA 2] #2)7H59S
AFT 7] $18] A19] oHeH A Wl A $H4 2 antibacterial drug®] 2591 1,3-

oxathiolane s-oxide(A), (+) -cis-3-amino-4-(phenyl seleno-methyl)-2-azdtidinone-
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1-sulfomic acid(B), (+)-cis-3-[(2-amino-diazole-4-yl)-2-(methoxyimino)
acetoamido]-4-(phenyl selenomethyl)-2-azetidinone-1-sulfonic acid triethylamine
salt(C) = 2] 3} X g}c} (Figure 3,4,5). Z+2}e] compound”} 271 2} Chiral
center 7}A| 7| wjF-ofl 4572] o] AAE 7HIH. o] 532 E MeOH/
Water/AcOH=78:20:22] v]-&- & XA 8} 0.1% Al & 1012 =2} 3} T}
Compound CE 58| = 0.7 o|AY S 2 477} 2l 5] 9131 B+= 37} 9] peak ® +
25 glou} A Tk 2B R 2 0 2 o] AR BEAYA| Fatgith
2L} o] F4e] 203 v LR o] A A F2]50] 1.00]/4}o] HA
g9 Y= 7 o] o A A A &4 ol = B-cyclodextrin columno] -5
Hol ¢ AT

3. opp| =4t A E9] 8

olu]| At = A& 5 Dansyl amino acidE F&-3) 1552+t
Aro 2 3ttt ol =Ale] xA-S MeOH/Water/AcOHE- 78:20:2 2. 3}
isocratic mode 2 0.5mL/min 2 Z A 8} 254nmoj| A 24 3}¢)t}. Leucine,
norvaline, methionine, glutamic aicd, valine, t-amino-n-butyric acid, norleucine,
phenyl alanine, threonine, serine, aspartic acid-5 117} 2] Dansyl amino acid7} d,1-
forme] F-2] & T} o] =2 ¥ 3 €] e} LC chromatogramo] Figure 6,7,8¢] 1}
B} 9131 retention parameter7} Table 20| A 2] E o] 2it}. ¢ ol 7]& 3} amino
acid= 78] 5-¢| 04-L1F & B o] J] £ o $&& 5 A2} y-
amino-n-butyric acid, tryptophan, sarcosine> o| A A A|E F-al & 4 gt} =
A ¥t Z 73} o]| A| C18 column . 2 8}--0] amino acid®] ¥-&] & A | E3}e] ¥ 9}
o1} o] 2ol A E Wa| £2j7h 51| Zaksich. FEEYe FeA o] 1}
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Figure 3. HPLC chromatogram of (A)1,3-oxathiolane-s-oxide with B—
Cyclodextrin column in methanol mobile phase, 0.9 mL/min flow rate.
Monitored at 280 nm.
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(B) (+) cis-3-amino-4-(phenyl selenomethyl)-2-azetidinone-1-suifomic acid
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Figure 4. HPL.C chromatogram of (B)APAS in 80% MeOH mobile phase
and monitored at 229 nm.
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Figure 5. HPLC chromatogram of -lactam derivative synthesized at KIST
with the flow rate of 1.00 mL/min of MeOH and monitored at 210 nm.
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2} leucine 3} norvaline, methionine, glutamic acid 42- 3H=-2-0 2 3} group |
o| 2}3} L (Figure 9) valine, a-amino-n-butyric acid, phenyl alanine, thronine,
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3} threonineo] A2 A $el = BEAA] Lalglort 19 B ofvlx
A2 o| A A A 2] 7F 5 it} Figure 112 o] = a-amino-n-butyric acid,
serine, aspartic acid5 ¢ §F chromatogram-2- Ve ZJ o]t}

4. o, B-cyclodextrin?} F3}o| /g A A ofw| :=At}e] de /g
o, B-cyclodextrin 3} Dansyl amino acid = o-amino-n-butyric acid,

serine, aspartic acid 2] inclusion complex2] A £ = v| s} t). o] =2 d,l-form
9] chromatogramo] Figurel19¢] Y}E}L}S) 11 d,1-form complex?] A &2 &4 35}
7| $138}<] free amino acids2] A &of o] &3}t 0.01% FFE2A 1 mLA
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= 2mg O 2 3173 3}31 analyte == Z 0.005, 0.01, 0.02% =% ¥ 3} 3} inclusion
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Figure 10. HPLC chromatogram of group II containing d,l-form of dansyl-
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acid. Mobile phase composed of MeOH/Water/AcOH(78/20/2) as isocratic

mode on 3—CD column.
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Table 2. Retention index of dansyl-d,l-amino acids on B—CD column, retention

time, slectivity coefficient, capacity factor.

Dansyl-amino acid Retention time k' Resolution «
leucine 15.057 3.0 0.53
16.304 5.5 1.100
novaline 16.374 5.6 0.44
17.316 6.0 1o
methionine 23.632 8.4 0.64 1071
25.090 9.0
glutamic acid 29.372 10.7 1.06 1,084
31.605 11.6 ‘
valine 15.722 5.2 0.67
17.058 5.7 1.096
O.—amino-n- 18.451 6.8 0.48 1.082
butyric acid 19.719 7.4 '
norleucine 15.915 5.3 0.36 1.076
16.791 5.7 '
phenyl alanine 21.758 3.4 0.67 1.036
23.485 8.7 '
threonine 25.180 9.1 0.92 1.176
29.203 10.7 '
serine 32.924 12.2 1.00 1.115
36.461 13.6 |
aspartic acid 50.990 19.4 1.03 1.098

35.772 21.3
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Table 3. Test of selectivity between dansyl-d,l-amino acid and various amount of o—CD

mixture. Concentration of analyte was set up at 0.01 % all through the experiment.

Dansyl AA
Retention Time (min)
Ol—amino- l-form 18.917
n-butyric d-form 20.155
acid
Peak Area
-form(Al) 15.029
d-form(Ad) 23.637
Ratio(Al/Ad) 0.6358
Retention Time
serine l-form
d-form
Peak Area
I-form(Al)
d-form(Ad)
Ratio(Al/Ad) 0.9861
Retention Time (min)
aspartic l-form 50.439
acid d-form 55.355

Peak Area
-form(Al) 12.082
d-form(Ad) 12.429

Ratio(Al/Ad) 0.9721

1. Separation was performed through —CD column with mobile phase of MeOH/Water/

AcOH(78/20/2) 1socratic system.

1 mg

18.272
19.799

14.618
25471

0.5739

33.250
36.978

16.894
17.076

0.9895

49.930
35.067

12.778
13.164

0.9707

2 mg

18.489
19.657

15.185
25.761

0.58935

32,719
36.234

17.930
18.354

0.9769

49.375
53.970

10.724
11.149

0.9619

Amount of o—CD with 0.01 % AAin 1 mL

S mg

18.748
19.760

15.311
27.689

0.5530

33.315
37.040

19.934
20.585

0.9684

49.945
55.079

7.585
8.122

0.9339



Table 4. Test of selectivity between dansyl-d,l-amino acid and various amount of B—CD

mixture. Concentration of analyte was set up at 0.01 % all through the experiment.

Amount of B—CD with 0.01 % AA in 1 mL

Dansyl AA
0 mg
Retention Time (min)
Ol—amino- I-form 18.917
n-butyric d-form 20.155
acid
Peak Area
1-form(Al) 15.029
d-form(Ad) 23.637
Ratio(Al/Ad) 0.6358
Retention Time
serine l-form 33.428
d-form 37.110
Peak Area
-form(Al) 18.282
d-form(Ad) 18.540
Ratio(Al/Ad) 0.9861
Retention Time
aspartic I-form 50.439
acid d-form 55.355
Peak Area
1-form(Al) 12.082
d-form(Ad) 12.429

Ratio(Al/Ad) 0.9721

1. Separation was performed through p—CD column with mobile phase of MeOH/Water/

AcOH(78/20/2) 1socratic system.

1 mg

18.510
19.592

13.037
23.721

0.5496

32.923
36.588

17.819
18.919

0.9419

49.800
54.823

11.053
11.753

0.9401

2 mg

18.465
19.597

15.630
28.288

0.5525

32.988
36.621

20.286
20.953
0.9682

49.520
54.415

5.251
5.581

0.9409

S mg

19.051
20.224

15.403
28.811

0.5346

34.036
38.010

18.339
18.282

1.003

51.588
56.800

9.071
8.897

1.020



Table 5. Equilibrium condition between dansyl-d,l-amino acid and various
amount of analyte mixture. The concentration of cyclodextrin was fixed at 0.2%
all through the experiment.

Concentration of Analyte (Wt %)

Dansyl AA 0.005 0.010 0.020
Ol-amino-n
butyric acid 0.885 0.9398 1.1117
serine* 1.0282 1.0058 0.9953
aspartic 1.0552 1.0425 1.0148
acid

* serine is mixed with 0.2% o.-cyclodextrin, others with 0.2% [B-cyclodextrin.
1. Numbers represents for the ratio between two enantiomers.
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Fo v o5 BAFA] 23

3. Dansyl amino acid2] o]/ &) 2] ¥+ B-cyclodextrin columng AR2-3} -2
73-$- leucine, norvaline, methionine, glutamic acid, valine, a.-amino-n-butyric acid,
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4. Inclusion complex 2] & £-& Dansyl-amino acid 2 B] 25} & Z 3} d-formo|
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