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ABSTRACT

The investigation of instrument validation of UV-VIS
spectrophotometer and enantiomer separation of amino

acids derivatives

Youngku Kang
Advisor : Prof.Chae-Sun Beak, Ph.D.

Department of Food and Drug,

Graduate School of Chosun University

For the increasing demand for the validation of analytical
results, one of the important concerns of the analyst is to be
assured that the instrumentation is working to qualified
conditions. In this study, several validation guidelines of the
performance verification of UV-VIS spectrophotometer used in
pharmacopoeias of major countries and UV-VIS instrument
analytical companies were investigated and compared. And the
practically useful validation guidelines of Uv-VIS
spectrophotometer were proposed. Based on our proposed validation
guidelines of  UV-VIS  spectrophotometer,  several Uv-VIS
spectrophotometers used in drug manufacturing laboratories were
validated for their performances.

The liquid chromatographic enant iomer separation of

N-f luorenyImethoxycarbony!l (FMOC) protected a-amino acids was

_Vi_



performed on nine polysaccharide—derived chiral stationary phases
(CSPs). Among all CSPs, in general, the cellulose derived coated
CSPs, Chiralcel O0D-H and Chiralcel 0D showed the greatest
performance for resolution of N-FMOC o -amino acids and, therefore,
all analytes enantiomers were base-Iine separated on Chiralcel OD-H
or Chiralcel 0D. It was observed that the coated type CSPs
(Chiralpak AD and Chiralcel 0D-H or Chiralcel 0D) show generally
higher enantioseparation for these analytes than the covalently
bonded type CSPs (Chiralpak IA and Chiralpak [B) with the same
chiral selector, respectively. Also it was shown that the
covalently bonded CSP, Chiralpak IB has the advantage of the use of

a broad range of solvents over the coated type CSPs.
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Ultraviolet-Visible (UV-VIS) &&J1Jl= AME3HII0l 0 0I5t WHE =
AEEO FEE ML AJ| R0 2A4Z L MB3sEo HA20HHA It
2Ol AL A= 2AE JIJIS StLOICH [1]. o 24010l 2 A4S H
oA A MIOIA MASO0ILE BFSUE0 et ofstd 2SS =0 e =
Sotdl ASE=0 Sol AASHESEHOILE 284 0AM 2SS das0IL 2
HNE2Z2o Fd=z4, dg=4, ==z24, ttSs=5EE St Bsdd g4 S
i Ctel S22 d8RotH SSHAHALH UW-VIS 2ZIIJIE 0lse 282
gty oz fR 2tHotX gt BAXNS0] A Eotel Z2UE foiM 2R2Z2 o=
HEe dstds HHE SKotAl 6IJIXl OtLIGHALCE. GtAIgH S5l A4S ZE
220N SHSEHAS fet FHMAS SFAIIII Flo W-VIS 241012 Al
20l %= HES Validation0l 228 &0l &HoH AUACH [2-4].
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| Validation JF0IE2tRl0| HIAlIE

O UK e AFHOILH. AASSE2A2E ol R =EotH AMESEHOUX=
W-VIS 2&J1Jl2l 8sd32 Ji0l=etels Ma3E =522 U & AL0A
sl 0=, =&, 2= 2 SHUA =2IA HAlotd e A4S =40
M UW-VIS 2&J1J18 validationkt&E ZAtolld St AlEE LD U= ¢
W-VIS S&I1J1 SIAOIA AFEE LD A= validationOl 2&E=E 0l =S =&
ot Hluw =Aot At ettt el oA =88 el UHzeE JIEZ ot =
U 218 HEASFUE0IL 2/SE EHA8EUM MASEEE=E W-VIS 2ZJJI2
et AMAL W-VIS E4J[J] validation Jt0l=ctels M&Eor DA etlh. 12l
D2 HAF0AM MEE JlJlvalidation JH0IEeCRIS 0100 S 2t & 3l AtL
ASHAAALNA AFEotD A= W-VIS 24I1J101 AlEg, HE0tH d%4s =4
2l &= =2 =RAlotl) LIOHF Alglg 2ot 2448 Z2UE HSotH 2SS
=4S flet ANRA0 SFEH=0 22 2 MSot A el



2. AEIID| ¥ gy

ol

AE2 B2 D2 |lampE AMSot0d 2H=UEQCI 486.0, 656.1 nm &S
A

a)
[s=}

etk L= ZLEAgsS Aol D2 lampE AFEoHH MY HABAES
?D:‘

-

S0l= Hellma secondary spectroscopic calibration standards®!
(HelIma GmbH & Co. Germany) Hellma filter 666-F12 AtSGIOI MEQl HEE Al
82 279.20, 360.90, 453.65, 536.35, 637.75nmOIlA =HoIA}A20 mMES HU
AE2 279.20, 360.90nmOlM =HGIRUCH. S22 =T HIAAMESY B2
HelIma secondary spectroscopic calibration standard® (Hellma GmbH & Co.
Germany) 30% ND (Neutral density)2 E=ZQ! 666-F3 filter2 10% ND 2| E=
Z0l 666-F4 filterS AtEGt0O 440.0, 465.0, 546.1, 590.0, 635.0 nmOIA, &
ICHAAMES FS 635.0 nmOllA =&HotRALCH. = HF20A 2dEHECZ
V-VIS JIDl= &2 M0l Aot Us AAZT2ASHZAL & AEZHAZ2A0
D Aes B 8UHY UW-VIS EZHEAIIJIZ(40 JI21alAtel 621&: [TU
1800 (P. General Inst. Corporation), Opron 3000 (Hanson Tech.), Optizen UV
2120 (Mecasys), Uv2401, UV1700, UV1601-A, B, C (Shimadzu)] Ol JIJIS8 &

© 2 validation AIE@2 =25t LEH.

ST

2.2. dg4y
2.2.1. W-VIS E&J1JI Validation JIOIE2te!l A& =A
Ofei= & S120IA RIZE UW-VIS J17| Validation JHOIStelE &=ANUZE =

Aot CH, U-VIS J1D] validation2 Z 0l et & &= JA2Lt 6MEs FII2
JIJl validationot&= stCt. 2= Validation AIE@HEE W-VISI|IDIQ M2



HA KsS=xJIst A2l & 1AIZEE O S0 UV-VIS D112 oA SHAIZI &
JIJIl validation2 &

[¢]
auto zeroJdls2 AIE& = absorbanceE =&oIES &L},

2.2.1.1. Wavelength accuracy &&

) X spectrum modeE MEHSH & =X modeE “E"(Energy)2 X FEHCH

2) scan HIE 660-650nmz X FotD IS HRAE 0~150 EZ Z A SHCE.

3) scan EEE “Slow"'Z X T SEHCE.

4) BRALEZS D2 lampE SHCh.

5) 660-650 nmOl M Wavelength accuracyES =& StCt.

6) LIEFLE spectrum®l Peak detection2 G0 A L& EE JISSHCEH.

7) Anax IHES 656.1 nm2t HIWdt0H S1E8tEI < £ 0.3 nm X E BESHCEH.
8) CAl scan H<IE 490-480 nmZ A&t JIE HRAE 0~30 EE2 =FSEHCEH.
9) 3,4 K2 SLSHAH 8 = 490-480 nmOl A Wavelength accuracyES =& EtLt.
10) LIEF spectrum®@ Peak detectionS Gl01  Anex LHE D ES DJ|Z6HLY.

1) Apax IHES 486.0 nmdt Bl WGt 5186t JF < £ 0.3 nm QXIS EHSH
Ct.

0
I

FOIAM QF 2001 D2 lamp & AME6t Z=SIA2I( 486.0, 656.1 nm) <
E MG £ g2 H20= Hellma filter 666-F1=(Hellma GmbH & Co.
4 279, 361, 453, 536, 638 nmOIA LIEZAIE ot H&L O

olEset=JF 22t £ 0.5 nm OIUHIt &&= stlt.
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SR E D2 lampl Apax IHEZ2 486.0 nm JI L2 =X Wavelength
Ol 11 Z2E JI=SStCh. 38 =3SE IHEQl g2 HALSHCE.
BHOZ D2 lampl A IWHES 656.1 nm Jb L2=X] WavelengthS 3

e JISetth. 3Y =det WE2 ddgts AHdtetlt.
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| 22 Hdd=S 486.0 nm, 656.1 nm2t HlwotH oS
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| D2 lamp S AMEGHH L=MECI( 486.0, 656.1 nm) HUZ
& L0l= Hellma filter 666-F1=(Hellma GmbH & Co. Germany)
AESH 279, 361, 453, 536, 638nmOlA MEZAIE ot0d LT FHESHEIt
22t + 0.3 nm OIWWJt &&= BtC.

Q
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2.2.1.3. Photometric accuracy &&

HelIlma Secondary spectroscopic calibration standards 30% ND (Neutral
density)l E=R2SQl 666-F3 filter2 10% ND o E=E0Q! 666-F4 filters
(Hel Ima GmbH & Co. Germany) AFZ6F0! Photometric AccuracyS EZStL).

1) 666-F4 filterS AM25t0! 440.0, 465.0, 546.1, 590.0, 635.0 nm L& 0l A2
AbsorbanceE =XoI0! Jl=gtdt HIwWatod 1 EXIE HASHCH. 2F THEOIAC
=Z™gto| 2t2to| WXIJF o8t I < +£ 0.01 Abs HCIXES BHHESEHCEH,

2) 666-F3 filterES Ar25H0 440.0, 465.0, 546.1, 590.0, 635.0 nm LHE 0l A2
AbsorbanceE =Xot0 JI=gtlh HIWot0 1 BXE HASICH 2 MHEWANS
=Xl 2240 BRIt 5128 I < + 0.01 Abs HIOIXS EHHEIC},

3) =2 H&tT HA Al Hellma filter 666-F3 (30% ND)2t 666-F4 (10% ND) It
A2 130TCHA HZAIZI SASHZE 2HZ 60.06 mgZ0F 0.005M &
=0 ILEWUS ZHEC. A2 AM2RE WE 235 n(=24), 257nm(2),
0N SEZEE =FGIH B2 HASHCH. HASH E4,01 THS 5128
QEXE BHHSEICH 235 nm ¢ 122.9-128.2(124.5 JI=), 257 nm
7(144.0 J1=), 313 nm : 47.0-50.3(48.6 JI=), 350 nm

2

A

2.2.1.4. Photometric repeatability &3&

(@)



1) 666-F4 filterE AFE0t0d 635.0nm LHZEHOI A2l AbsorbanceE 38 =Hold 1
ZUE D=8, 3 =F6 IHA9 BRghl XIEIS HASCH. A0A &
2 3% SHO A 5ESEIH < £ 0.004 Abs CIXIE EHHESHC}

2) 666-F3 filterS ArE6t0 635.0nm IHE 0 A2l AbsorbanceES 3¥ =&ot0{ 1
ZUE JISstlh. 3 Aot MHEQ BB UHEIIE HASCH 20N &
2 3H SHO A2 EsE=0! 0.002Abs QIXIS THESHCH

2.2.1.5. Baseline flatness &&

1) X spectrum modeES &EHEt S =3H modeES “ABS"(Absorbance)2 XA Gt

Ct.

2) Scan H<?IE 900-190 nm& ZX&SHCH.

3) Photometric E®IE -0.01~0.01 Abs. 2 X & StCH

4) Scan &5 “Slow"Z X & EHCE.

5) Baseline correction ZHS 5t = Baseline flatnessE =&StCEH.

6) Baseline flatnessE =& &t spectrumOl Al shock noiseE M5t Baseline
ZIgtnt =AgtES IS8 & 1 X gt & AZ0l < + 0.002 Abs CIXIE EHEH
StCt.

3. lgZ % UF

3.1.F2ud 4E0 HAIE UW-VISSEIIJI2 validation® =

D=, 9=, RY, L=o| AWUA HA2NK MAGHD Us %S 2ATH)
M2l W-VIS 21| validationtl AA ZRE Ste Ol =W GSBE
S BUE LHBS ZAGHACH [5-8]. Table 10IM 2 HISH 20l AB2=AZS 9
B AMRAS A W-VIS EBEE |19 FaUate AFUAC SSAEE
S0l UEHLE UCH 2II0I0 SHSO| HSAEES0l SLoHH UEHLE AR &



Kot tHiEcz Za-8sAlgi=e I H&% (wavelength accuracy),
A& & (absorbance accuracy), stray light, resolution S2 &=50|
1 &Z(noise), HtEM BHEHE(baseline flatness), &S (stability) S
uw-vis =Z&& JJlel dsil Fgs == &=2s0 sHUAU. 5ol
spectrophotometer HEA JiJIE AIEE = W-VIS E2ZJ1J19 20 = OIHE
(wavelength) 2t E& % (absorbance) &0l Jt& SL0otJl &0l GLP, 1S09000
el ISO/IEC Standard 1702522 I MEL=Z CIFE ZEAAEN WOetMd &

olEl S22 ArZot0 Z&EGH0 validationot== Gt T OIUACH [4, 9-13].

ol

Table 12 0I=<d, S8, =98, 22 d=L0A U-VIS E2ZI1I10
dPl olEet=E 2010 UL

M 2+6t= validation &=t validation &
Table 22 Ol=<&2 B2 U =l
S2 23 22 Jl=otn AU [5]. IHE FETAES MM Quartz-mercury
arcE ALEGH0 253.7, 302.25, 313.16, 334.15, 365.48, 404.66, 435.83nmOIAl,
Glass—mercury arcE AFEot0d 302.25, 313.16, 334.15, 365.48, 404.66,
435.83nmOIl A, H2 discharge lampE AtEot0 486.13, 656.28nmUIAM ZH=&= It
Foez2 HA3E = U= A=z Jl=otd UL, K8t Standard Didymium
(praseodymium & neodymium Z&2) glass filterlt Holium glass filter,

Holium oxide EMUHS A2E £ UASS HAIGIED 2SS Holium oxide EMHO

T S| 4
IT= & d=T A2 fIolA= potassium chromate = potassium
dichromatel Zcidl SZEo HEZHOILL NIST E=QIS=S2 2l SARM 931, SRM
9302l =2Jl(inorganic) glass filterE A& = US=2 Jl=dctl UL

[16,17].

Table 32 Sg2A4dY F=2U+H

I¢}

| &
light BtAHl, resolution, slit SO0l, cell
2% Holmium perchlorate %9 S=zIUIHE
361.5, 536.3nm, H2 = 02 HY=HZE



(DB), Hg lampS O0IE3t0 253.7, 302.25, 313.16, 334.15, 365.48, 404.66
435.83, 546.07, 576.96, 579.07 nm 23 A= JI=06t0
nm, visible <92 £ 3 nmOILHIt =2 UL,
Neutral density glass filter &£ (IS
Ste=
g & 2z A"
257 nmOll A 142.8-146.2, 313nm0il A
Stray lighte XZ&st
FOd 1cm cel [ Ol A
Resolution &=

ottt [17].
ArE 5

*
1 os
o &4

122.9-126.2

EIOII

=ZXotEE ot
dichromate EHS AIE
ol gEstE=E 235 nmOIl A
47.0-50.3, 350 nmOllAM 105.6-109.02 ++
filterLt 2Mo2 =Jot=0 8 W2 12g/L KCISHS
of E&& g0l 2.00140| &= HEotULt.
) toluene/hexaneEHS 0I&5H04 269 nm=2 M2l =1
LSO EIEE Aot

S
= o L

UV 198 nm-202 nm
£ @M= 0.02%(v/v
T2 266 nm2 M2 = A TOf EAHII 1
| 32 M Hg lampE AtE0t0d 253.65 nm 365.02 nm,
435.84 nm, 546.07 nm, D02 lampAt& Al 486.00 nm2 656.10 nmOlAM Sl M&ES &
+ 0.2 nmOl
PSR=igeagel
eSkel 01
+

2 or 8o

Table 42| ==
& (6l88tc= + 0.3 nmOIL )2 33 =& A
H)E #&otn AT [8]. Z& filterE MEE
+ 0.5 nmOIUHE 32 EF Al ELZO EZstee=
Ct, EU&C E2 &8 filter2 SHEHTE £+ 1% OILHZ of
Oltlg A&ESCH. E =0 Sl 30%2 FRA(S&S 0.523) A& &
+ 2%012 & 29.40-30.60%HRE JHAH S &85 BHRIE 0.523 £ 0.0082+ &
= UCH. E&t EWs 10%2 FRA(=HX 1.000) #&& slSXIF £ 2%0|122
9.80-10.20%HFE JtNH T S&& BH®IE 1.000 £ 0.0082t & = UL+, 1
B2 ST 2Me &= + 0.008 Abs Ol &&8 =~ AUCH. K8t 33
=X Al EZEo HUT (10% ND AF2 Al £ 0.004 Abs OILH, 30% ND AF2 Al +
0.002 Abs OlLH) & #&GtD UCH.
1012 F=RIIIISIAA 7»EE =R validationg&d=

3.2. UWV-VIS&
8
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Lot Table 5-701 A UV-VI

S
A AFE3dt= validation X &

=2 Al

L
o
x
o2

=l =Rl of Ity 3=k,
S35 &5, stray light 82 =0l 2N &S (baseline flatness), @t
B (stability), &2(noise) 2 =01 FHD0 USS = = AL JID]
O validation &=2 A&Eote LBE 2= AXMO FL UHNEEZ RAES

v

gAg = AU, HE SO, It Age=s2 B 02 lamp, holium filter,

idymium filter =2 AtEotld S&EE ANgg=°9 ZS0X potassium

dichromateZ 4 0|Lt ZA3E neural density glass filter 2 AIE0tES & (H

[N 1 ST JIIIS AN 2AHG0l EXHECZ RAES 2 = JUCH. O

Q| UV stray light, resolution, stability, noise &=2% 1 AMEHHOILI oIS
)

st= 0l A JIDI2IAROI et 2 X0IJF flsS € = RULCH.

-

g

0

3.3. 2 HF0AH HMAES UW-VISEZIIJIS validationg St I E&tT

0=, 78, €= 82 =2 2= AdMS0 LEE UW-VIS 2ZI1J12 dsAl
a2l 6 SIAOIA AFEStD Qe W-VIS 2&J1012] validation &= 1
S° oEet=E dlu HdEotHW W 4N HEBE = U= validation IH0IE
ctel=S Table 80IAM 2= Bt 201 MESHH HErotALH LWHEAES B D2
lampLt HS= holium filters Z==&22 0l&0otH AMEot==S ot 0 20UA
of =8 FXot MY H=Ee HUT olEeEE 02 lamp AFE Al 22F £
0.3 nm, £ 0.2 nmOILH, HSE holium filters EE=ZE ME Al 22t + 0.5

i
nm, = 0.3 nm OlUiZ NEotALH. EZTAISS 2 10%, MFU=ES 20l=
0

elsHEEfilterE 0lE0ot0d Algotell 45 = oSS 440.0, 465.0,
546.1, 590.0, 635.0 nmOilAl + 0.010ILH2 SE&E=Z MEGIULH &k 2L
HEAMNES B odEe=E 635.0 nmOlAl 10% S filterAt& Al £ 0.004 OILH



o

Ol S&HE, 30% EI filterAtE Al £ 0.002 OlLHE &&= HIEGIHACH. &£
HIEINM T E T (baseline flatness)= 190 nm - 900 nmOlAl &6t dI=2st:

+ 0.002 OILHSl E&Z == MEotRULCH.

i

3.4 HIE& UW-VISEZD1JI9 validation JI0IECt2lo] HE

ol

Table 80 A M&ESH UV-VIS J17] validation JI0lEctelE HZoH & X
SHMESIALE ABARLMM ASEHD U= S 8HY UW-VIS 22ZIIJIE [4H
JIJ18IAL, 618 UW-VIS EZZE4AJ|J]; TU 1800 (P. General Inst.
Corporation), Opron 3000 (Hanson Tech.), Optizen UV 2120 (Mecasys), UV2401,
Uv1700, UV1601-A, B, C (Shimadzu)] CHASZ validation AIES +&ot¥ 0 1
ZIE Table 9-160IM 2010 AULD HEAQ AFEZNUE O 1,200 2E0H=
D ACH I Z I Table 145 HM<2ASH 304 JIJISIAH 5IIE 7I0Q LW-VIS & 10|
[TU 1800 (P. General Inst. Corporation), Optizen UV 2120 (Mecasys), Uv2401,
UV1700, UV1601-A, B, C (Shimadzu)]l= Table 80 A KA St validation Jt0l &2t
olol SIZBHIAS SWUotAKXICH Table 142 Opron 3000 (Hanson Tech.)2l 1JH2
W-VISE&JIJl= validation JtOlEetelol HHEHRS SWUGHA RGHALCH. ME
8t validation JIOIECtRIOl SIEHSE SWst 742 UW-VIS 22&I1719 &=,
Table 9-13, Table 15,1608 2= HI2t S AtolH 2= validation &=0lAl o
gtk OIS Z2UE 201 ULt Table 1421 Opron 3000 LV-VIS 21012
& S=0M 3I8EIEE HOL
holmium filtere HEQS
ogsts 0.5 nmmE =1
, 10% ND filterAtE Al 546.1, 590.
1S 2E0=10 JUA 0 JDl= 2
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LUt MM UV-VIS 2EI1JI0M 2+tot= validation &=

o USP 28 BP EP 5th JP 14th
Validation items
(2005)[5] | (2001)[6] | (2005)[7] | (2001)[8]
Wavelength
O O O O
accuracy
Wavelength o
reproducibility
Photometric
O O @) O
accuracy
Photometric o
reproducibility
Resolution O O
Stray light 0O O

Baseline flatness
Noise
Stability

12




Table 2. 0|

2 orx
—/ —

-/

I UV=VIS S2ZIIJI0A £+ot= validation

o
Validation 2Dt 31 E8HE[5]

St
S

=1t

oo

==}
=

ro

Validation &8 51 E&t&

Wavelength
accuracy

—Quartz—mercury arc AtE5HN
258.7, 302.25, 313.16, 334.15, 365.48, 404.66, 435.83nm &&
- Glass—mercury arc AFE3H0
302.25, 313.16, 334.15, 365.48, 404.66, 435.83nm &&
— H2 discharge lamp AFE3t0] 486.13, 656.28nm & &
- Standard Didymium (praseodymium & neodymium E&2)
glass filter AFEItS

- Holium glass filter, Holium oxide % AIZJts
(OlEE

OI=E! Holium oxide 2% :NIST SRM #2034 0|05t 240-650nm &)

Photometric
accuracy

- Inorganic glass filter, Neutral density glass filter AZ
— Potassium chromate or Potassium dichromate == <4

13




Table 3. €=, |2 AHOA W-VIS SZIIIINMN 276t validation =1t
g

Validation &0t GIE8t=[6,7]

9!
oo
o
h

2 Validation &8 1t

o0

|,

0

- Holmium perchlorate & &=Z|CHI} &
Control of (241.15, 287.15, 361.5, 536.3nm
Wavelength | — H2, D2 discharge lamp AFE5H0 242t 486.1 (Hb), 486.0nm (Db) &

- Hg vapor line 01&3t{ 253.7, 302.25, 313.16, 334.15, 365.48, 404.66,

435.83, 546.07, 576.96, 579.07nm & &
* 5|8t UV range <+ 1nm, visible range < + 3nm

O

v _||>||

Control of | — Glass filter AFZ
Absorbance | — Potassium dichromate ¢ AI&36l0 Absorbance IE8HE < + 0.01
oHEol TE A, ZIUsI 88t S « (235nm, 122.9-126.2; 257nm,

142.8-146.2; 313nm, 47.0-50.3; 350nm, 105.6-109.0)

Limit of stray | - =& WE M HES filterLt 2HZS AFZESH] stray light &
light * 1cm cellol A 1.2%(w/v) KCIEH Abs. > 2 (220nm—-200nm)
0.02% toluene/ hexane (V/V) ABEZ: 269nmOIASl ZIHEZ =2t

266nmOIA Sl ZASZE2| & AH|

Spectral slit | — Spectral slit width & 218t @XIE Z0|=
width & Cells | — Cell2] Et20] 5 88tE <+ 0.005cm

Resolution

14



Table 4. <
(=]

|.

Ol

Jo

gHM U-VIS EZIIJI0MM -+0ot= validation

0

Validation 2Dt 31 26HE[8]

= Validation &1} 518t
*x Wavelength &8 E=8 < + 0.3 nm
Wavelength | — low pressure Hg lamp: 253.65nm 365.02nm, 435.84nm, 546.07nm & &
accuracy & | - D2 lamp: discharge lamp AFZ5H0] 486.00nm et 656.10nm &
precision
* Wavelength 3 9S50 328 <+ 0.2 nm
Absorbance | » £1tE 2| F2: optical filterS AFZ, SI8X < + 2%
accuracy & | Apsorbance® &HAHAl: HEE <+ 0.008Abs
PIEciSION | « Absorbance 391 BH=5l U &
Abs. > 0.5 R GE8E <% 0.004Abs,
Abs. < 0.5 32 58T <+ 0.002Abs

15



Table 5. ShimadzuzlAb UV/ VIS S&&A DJ[J|2 validation =31 I8tz
[18]
Validation &= &Y olgstkt
D2 lamp € A&t
Wavelength S=U&EO
1 B + 0.3 nm Ol LK
accuracy (486.0, 656.1 nm) &=
A
D2 lamp E At&E0H0d
Wavelength B ETFE O
2 N + 0.1 nm Ol LY
repeatability | ( 486.0, 656.1 nm) 8L %
=HA
10% ND filter AFE Al
] 10%, 30% ND (Neutral
Photometric ) ) _ + 0.004Abs Ol LK
3 density) filterS AFE36H0] i
Accuracy _ _ 30% ND filter AFS Al
SETo = &H
+ 0.002Abs O|LH
10% ND At= Al &+ 0.002Abs
) 10%, 30% ND (Neutral
Photometric ) ) _ Ol LK
4 . density) filter& AtE0H0
Repeatability B 30% ND AFEZ Al £ 0.001Abs
SO dYUs FH
Ol LK
, 190 nm = 900 nmOI A
Baseline
5 HHE & 2 + 0.001Abs Ol LH
flatness o _
HEHE =3

16



Table 6. Hewlett Packardal Al UV/ VIS E&&A J|J|29 validation &S o1&
St [19]
Validation o
&89 slEst:
&=
Wavelength HZ Holium A3l S
1 _ ~ + 0.5 nm Ol L}
accuracy (NIST SRM # 2034) AI25t0 =&
Neutral density glass filter
(10% E1tol= NIST SRM 930e)E + 0.005Abs O| LK
> Photometric MNE=H T= (NIST SRM 930e)
Accuracy 6% (w/v) potassium dichromate = ¢! + 0.01Abs Ol LK
0.01N E A2 (NIST SRM 935a)2 (NIST SRM 935a)
ANE25IH =F
Baseline o
3 Bt HEE=EH < 0.001Abs
flatness
50g/L NaNO; At 2
Al 0.05%0]|LH (340
nm)
A UV Stray Hoya 056 filter®e= M & & 2 M 10g/L Nal A& Al
light 220-340 nmOl A AFE38IH =& 0.07%0ILH (220
nm)
1.2% KCI Al Al
1%0IL (200 nm)
0.02%(v/v) toluene/hexane At 5t04
5 | Resolution B >1.5
269 nm% 266 nm2 EZ & Hl
2EE2 =01 S {AI2H 0|4 O 5=2t
6 Stability ~ < 0.001Abs/hr
340 nmOllM =&
7 Noise 500 nmOllA & SAEHS MEz 5F < 0.0002Abs

17



Table 7. Thermo3l AF UV/ VIS 2&stA J|J]|9 validation et=21 olE8HE[20]
Validation &= &9 o E=g=lge=
_ + 0.3 nm Ol LK
Wavelength Holmium &= Didymium
1 ) (684, 740, 807nm<ol &=
accuracy filters AFZ (241-807 nm)
+ 0.5 nm OlLY)
Wavelength Holmium &&= Didymium
2 . _ + 0.1 nm Ol
repeatability filters AFZ (241-807 nm)
3 Photometric Neutral density glass &I filterSF 0l et
Accuracy filterAl = + 0.004-0.012Abs OILH
. Photometric Neutral density glass &I filterSF 0l et
Repeatability filterAl = + 0.002-0.008Abs OILH

5 Baseline flatness

200 to 800 nm

+0.001Abs Ol LH

6 UV Stray light

1.2% KCI (200 nm
cut—off) oM
C= 1% Nal (260 nm

cut—off)

KCI solution (200 nm): >2.0Abs

Nal solution (220 nm):
<0.02%T

7 Stability

340 nmOllAd =&

< 0.0005 Abs/hr

18




Table 8. A8t WY/ VIS 2&& A J]DJ]|9 validation &=t 326tT
Validation &= &9 o E=g=lge=
D2 lamp & A5t &2 =1HE 9 <+ 0.3nm
Wavelength (486.0, 656.1 nm) ¥&t & (D2 lamp)
accuracy & & L= e IHE UM Holmium filterE + 0.5 nm
M50 HA (Holmium filter)
D2 lamp € AtE5t0 ZEIHE Q| <+ 0.2nm
Wavelength
~ (486.0, 656.1 nm) HUE & (D2 lamp)
repeatability
o4 =0 HEMA Holmium filterE <+ 0.3nm
-° ANEZSHH B Z (Holmium filter)
. 10%ND (Neutral density) (666—F4 filter) | 22t & 2 &
Photometric _ o
30% ND (666—F3 filter) & AFZ5}H0 DN
Accuracy & & _ _ _
22 AWM S22 st &2A < 4+ 0.01 Abs
_ , _ 10% ND AFZ Al
Photometric 10%ND (Neutral density) (666—F4 filter)
N ' < + 0.004Abs
Repeatability 30% ND (666-F3 filter) & A=250
30% ND AtE Al
Pl 635.0nmOIlAl S22 32 &HH
< £ 0.002 Abs
Baseline max. &
Baseline 190 nm — 900 nmOIl A HtE & 2 )
min.
flatness HEZ =X
< +0.002 Abs

19




Z 1t

Table 9. UV2401 (Shimadzu) (S/N A10833500586 S5)2| validation
Validation
Validation &% 2te 2 Reference Z 1t Z 0 E Xt S8ste
21
D2 lamp 2 =10+ &
Wavelength 485.7 nm 0.3 nm
1 486.0 nm + 0.3 nm O|LH pass
accuracy 83& 655.9 nm 0.2 nm
656.1 nm
485.7 485.7
D2 lamp £ AtE5HNH o 485.7 nm
Wavelength 485.7 nm
YEOIE2 ZHEX 0.0 nm
2 repeatability | | === + 0.2 nm O|LH pass
(486.0, 656.1 nm) 33 =3 I 655.9 nm
& 655.9 655.9
dUz &Y 2 HE X 0.0 nm
655.9 nm
666-F3AIZ
Hellma filter 666—-F3 282 THEOIA 666-F3 AFZ Al
(30%ND)2t 666-F4 Abs 0.449-0.496 Abs 0.002-0.003
Photometric + 0.008Abs
3 (10%ND)E A&t 666-F4AtE | - pass
Accuracy &8& Ol LH
E2o FES Y (22 282t THEOIA 666-F4 AFZ Al
oOENM EE E25 U8) Abs 0.939-1.014 Abs 0.002-0.007
666-F3ALE Al
666-F3 H 3 Abs 0.491
Hellma filter 666-F3 666-F3ALZ Al
Abs 0.491 ESJN RPN
Photometric (30%ND) 2t 666-F4 + 0.002Abs
0.491, 0.491 Abs 0.000
4 Repeatability (10%ND)E AI=Z5t0 Ol L{ pass
666-F4 666-F4ALE Al
&3 635.0 nmOl Al EZ X2 33 666-F4ALE Al
Abs 0.992 H 3 Abs 0.991
=¥ Z2: ¥3 + 0.004 Abs
0.991, 0.991 ESJN RPN
Ol L4
Abs 0.001
Baseline
Baseline 190 nm = 900 nmOil A max.—0.0017 Abs max. & min.
5 pass
flatness HHEE S BEE =3 min: =0.0011 Abs +0.002 AbsO|
LH

20



Z 1t

t

Table 10. UV1601 (Shimadzu) (S/N A10753480100 SA)2| validation
Validation
Validation &5 2te 2 Reference Z 1 ZDHHX GIE8tE
D2 lamp Y& 0t&
Wavelength 485.7 nm 0.3 nm + 0.3 nm
1 486.0 nm pass
accuracy &8& 656.0 nm 0.1 nm Ol L4
656.1 nm
485.8 485.7
D2 lamp & AIE6H( e 485.7 nm
485.7 nm
Wavelength StE A Q| ZHE X 0.1 nm + 0.2 nm
- iy pass
repeatability &2 (486.0, 656.1 nm) 33 2 656.0 nm Ol LK
656.0 656.0
=3 oz 3y Z CHE X 0.0 nm
656.0 nm
666-F3 AtE
Hellma filter 666-F3 2020 THEOIA 666-F3 AFE Al
(30%ND)2 666-F4 Abs 0.450-0.490 Abs 0.002-0.004
Photometric + 0.008Abs
3 (10%ND)E AtE5H0H 666-F4 Al | = ——————— pass
Accuracy & & Ol LK
EYTO HET FY (2 2420 IHEH O A 666-F4 ALE Al
AN 252 E25 08) Abs 0.938-1.016 Abs 0.003-0.005
666-F3AIE Al
666-F3AIE
Hellma filter 666-F3 666-F3 H 3 Abs 0.491
Al £
(30%ND)2t 666-F4 Abs 0.491 Z| CH & Xt
0.002Abs
Photometric (10%ND)E AtE35HH 0.491, 0.491 Abs 0.000
4 Ol LH pass
Repeatability 2 [635.0nm0IlA E&2 %2 33 666-F4 666-F4AIE Al
666-F4AIE
=8 349 34 Abs 0.991 E 3 Abs 0.491
Al £
0.991, 0.991 Z| CH & Xt
0.004Abs
Abs 0.000
Ol LK
Baseline
190 nm - 900 nmOfl A max.+0.0010 Abs max. & min.
5 Baseline flatness pass
HHESES BEHE 53 min: =0.0003 Abs +0.002 Abs
Ol LH
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Table 11. UV1601 (Shimadzu) (S/N A10753480095 SM)2| validation 2Z 1t
Validation
Validation &5 2te 2 Reference Z 1 Z 0 Xt [ R=3=lae
21t
D2 lamp 2 =10H&
Wavelength 486.0 nm 0.0 nm
486.0 nm + 0.3 nm O|LH pass
accuracy 83& 655.9 nm 0.2 nm
656.1 nm
486.0 486.0
D2 lamp & AIE5HH HZ 486.0 nm
486.0 nm
Wavelength E==gUpSgsl] ZHE X 0.0 nm + 0.2 nm
fffffff pass
repeatability &2 | ( 486.0, 656.1 nm) 33 =& 7 655.9 nm Ol L}
656.0 655.9
U FZ Z HEXE 0.1 nm
655.9 nm
666-F3 AtE
Hellma filter 666—F3 666-F3 AtE Al
2820 IHE Ol A
(30%ND) 2t 666-F4 Abs 0.003-0.007
Photometric Abs 0.449-0.496 + 0.008Abs
3 (10%ND)E AtE5tod | | e pass
Accuracy & & 666-F4 AIZ Ol LY
EZTO HET FH (LA 666-F4 At Al
2820 IHE Ol A
mEUN EE E25 U8) Abs 0.004-0.005
Abs 0.938-1.017
666-F3ALZ Al
666-F3 & Abs 0.491
Hellma filter 666-F3 666-F3AIE
Abs 0.491 = CH& Xt
(30%ND)2t 666-F4 Al
Photometric 0.491, 0.491 Abs 0.000
4 (10%ND)E AtE5HN 0.002Abs Ol LY pass
Repeatability & & 666-F4 666-F4AIE Al
635.0nmUIA EZ =29 33 666-F4AIE
Abs 0.992 & Abs 0.992
58 34 ¥Z A+
0.992, 0.992 = CH& Xt
0.004Abs Ol LY
Abs 0.000
Baseline
190 nm — 900 nmOll A max.+0.0004 Abs max. & min.
5 |Baseline flatness pass
HtEEE S HEEZ =F min: —0.0004 Abs +0.002 AbsOl
LK
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Table 12. UV1601 (Shimadzu) (S/N A10753401256 S2)2| validation 21t
Validation
Validation &= 2 2 Reference 21 EENISEDN ol&Estse
E;
D2 lamp &=t &
Wavelength 485.8 nm 0.2 nm
1 486.0 nm + 0.3 nm OILH pass
accuracy & & 656.3 nm 0.2 nm
656.1 nm
485.8 485.8
D2 lamp € AEGHNH o 485.8 nm
Wavelength 485.8 nm
gt = 10HEH O ZHEX 0.0 nm + 0.2 nm
2 repeatability | | ——————= pass
( 486.0, 656.1 nm) 33l o 656.3 nm ol L4
a2 656.2 656.3
=5 H3YE 34 ZH®EX 0.1 nm
656.3 nm
Hellma filter 666—-F3 666-F3 Al
666-F3 AtE Al
(30%ND) 2t 666-F4 | 2+2f MHEOIA Abs
Abs 0.002-0.003
Photometric (10%ND)E AtE0t0d 0.449-0.497 + 0.008 Abs
5 pass
Accuracy & & s25o d=k 34 666-F4 ALE OlLA
666-F4 AtE Al
(22 WA & | 228 HEOA Abs
Abs 0.002-0.005
EZT U8) 0.938-1.011
666—-F3ALE Al
666-F3 E? Abs 0.491
Hellma filter 666—-F3 666-F3ALE Al
Abs 0.491 = O & Xt
Photometric (30%ND) 2 666-F4 + 0.002Abs
0.491, 0.491 Abs 0.000
4 Repeatability (10%ND)E AtE0t0d Ol LK pass
666-F4 666—-F4ALE Al
a2 635.0nmOIM E2 &2 666-F4ALE Al
Abs 0.984 E o Abs 0.984
33 58 YT HA + 0.004Abs
0.984, 0.984 = CH & Xt
Ol LH
Abs 0.000
Baseline
190 nm - 900 nmOl Al | max.+0.0004 Abs max. & min.
5 |Baseline flatness pass
Bt HEE =& | min: —0.0003 Abs +0.002 AbsO|
LK
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Table 13. UV1700 (Shimadzu) (S/N A11024101174 LP)2| validation
Validation
Validation &< e L Reference Z 1 Z 0 E Xt [ R=3=lae
Z 1t
D2 lamp &0+ &
Wavelength 485.8 nm 0.2 nm
1 486.0 nm + 0.3 nm O|LH pass
accuracy 83& 655.9 nm 0.2 nm
656.1 nm
485.8 485.8
D2 lamp € AtE35HN o 485.8 nm
Wavelength 485.8 nm
YEME2 ZHE Xt 0.0 nm
2 repeatability | | —————— + 0.2 nm O|LH pass
(486.0, 656.1 nm) 33 &% o 655.9 nm
83 655.9 655.9
Uz HZ Z/CHE Xt 0.0 nm
655.9 nm
666-F3 AlE
Hellma filter 666—-F3 666-F3 At Al
202 THEHOIL A
(30%ND) 2t 666-F4 Abs 0.002-0.003
Photometric Abs 0.449-0.497 + 0.008Abs
3 (10%ND)E AtE5ted | | —mm———— pass
Accuracy 82 666-F4 AlS Ol LY
EYTO HET FY (2 666-F4 AFZ Al
2028 THEH Ol A
mEUN BEE EZ2E08) Abs 0.003-0.006
Abs 0.939-1.017
666-F3ALS Al
666-F3 &2 Abs 0.491
Hellma filter 666—-F3 666-F3ALE Al
Abs 0.491 = CHE Xt
Photometric (30%ND) 2t 666-F4 + 0.002Abs
0.491, 0.491 Abs 0.000
4 Repeatability (10%ND)E AtE0ot0d Ol LH pass
666-F4 666-F4ALS Al
=] 635.0nmUIA E& %29 33 666-F4ALE Al
Abs 0.993 & Abs 0.993
=¥ 34 ¥4 + 0.004Abs
0.993, 0.993 = CH& Xt
Ol LH
Abs 0.000
Baseline
Baseline 190 nm - 900 nmOil A max.+0.0006Abs max. & min.
5
flatness HtEES HEE =F min: —0.0004Abs +0.002ADbsO0l
LK
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Table 14. Opron 3000 (Hanson Tech.)2l validation Z 1t

Validation Validation
98 2 Reference Z 1t ZHE Xt [ R=3=lge
= Z
278.0 nm -1.20 nm
360.0 nm -0.90 nm
Wavelength | Oicd THEOIA Holmium
453.0 nm -0.65 nm
1 accuracy fiterE 0|83t L% + 0.5 nm OILH fail
536.0 nm -0.35 nm
o) =]
637.0 nm -0.75 nm
(Holmium filter)
Wavelength | O0icd THEOIA Holmium 278.0, 278.0, 278.0nm 0.0 nm
2 repeatability| filterg Ol€5t 8¢ | @ — | e + 0.3 nm OILH pass
&34 a3 360.0, 360.0, 360.0 nm 0.0 nm
666-F3 AIZ 666-F3 AFZ Al
Hellma filter 666—F3
2420 THEOl A Abs 0.001-0.005
Photometric (30%ND) 2t 666-F4
Abs 0.454-0.501 | ——————- + 0.008Abs
3 Accuracy (10%ND)E AlE5tN fail
666-F4 AIZ 666-F4 AFZ Al OlLH
&3 EYTO HET FY (2
2420 THEOl A Abs 0.007 0.009 0.014
mEUAN BEE EZ2E08)
Abs 0.942-1.022 0.012 0.009
666-F3AIE Al
666-F3 2 Abs 0.493 666-F3AIE Al
Hellma filter 666—F3
Abs 0.493 | CHE Xt + 0.002Abs
Photometric (30%ND) 2t 666-F4
0.493, 0.493 Abs 0.000 Ol LH
4 | Repeatability (10%ND)E AlE5tN pass
666-F4 666-F4AIE Al 666-F4AIE Al
83 635.0nmlA E& =2 33
Abs 0.997 2 Abs 0.997 + 0.004Abs
53 H3Lc 33
0.997, 0.997 | CHE Xt OlLH
Abs 0.000
Baseline
Baseline| 190 nm - 900 nm0il Al
5 max. & min.
flatness HtEE S HEE =F
+0.002AbsO[ LH
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Table 15. TU 1800 (P. General Inst. Corporation)2l validation
Validation
Validation &% 2Hed 2 Reference Z 1 Z 0 E Xt S8ste
21
D2 lamp 2 =10+H&
Wavelength 485.7 nm 0.3 nm
486.0 nm + 0.3 nm O|LH pass
accuracy 8& 655.8 nm 0.3 nm
656.1 nm
485.7 485.7
D2 lamp & AFE50d HE 485.7 nm
485.7 nm
Wavelength == SaSl] ZIHE X 0.0 nm
fffffff + 0.2 nm Ol LH pass
repeatability &2 | ( 486.0, 656.1 nm) 33 =& HS 655.8 nm
655.8 655.8
Fuc 5 Z HE X 0.0 nm
655.8 nm
666-F3 AIZ
Hellma filter 666-F3 666-F3 ArE Al
2128 & 0lA Abs
(30%ND) 2t 666-F4 Abs 0.002-0.003
Photometric 0.449-0.497 + 0.008 Abs
3 (10%ND)E A8l | | mmmm——— pass
Accuracy &8 666—-F4 Al
EZTO HET FE (U 666-F4 AFZ Al
2120 &0l A Abs
MM EE E25 CU8) Abs 0.004-0.008
0.939-1.019
666-F3 AFZ Al
666-F3 H 3 Abs 0.492
Hellma filter 666-F3 666-F3ALZ Al
Abs 0.492 = CH& Xt
(30%ND) 2t 666-F4 + 0.002Abs
Photometric 0.492, 0.492 Abs 0.000
4 (10%ND)E ArE3H0d Ol L# pass
Repeatability & & 666-F4 666-F4AIE Al
635.0nmOlA EZZ2 33| 666-F4ALZ Al
Abs 0.996 E 7 Abs 0.996
5 ¥4 ¥Z + 0.004Abs
0.996, 0.996 = CH& Xt
Ol LH
Abs 0.000
Baseline
190 nm — 900 nm Ol A max.+0.001 Abs max. & min.
5 |Baseline flatness pass
HtEE e BEE =F min: 0.000 Abs +0.002 AbsO|
LH
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Table 16. Optizen UV 2120 (Mecasys)2l validation Z 1t
Validation
Validation &= 2 2 Reference Z 0t Z HE Xt ol E8t%
Z
D2 lamp =0t &
Wavelength 486.3 nm 0.3 nm + 0.3 nm
1 486.0 nm pass
accuracy & & 655.8 nm 0.3 nm Ol LK
656.1 nm
486.3 486.3
D2 lamp € AFE3dH0] T 486.3 nm
Wavelength 486.2 nm
HE=ME O ZH®EX 0.1 nm + 0.2 nm
2 repeatability | | ——————= pass
(486.0, 656.1 nm) 33l 2 655.8 nm Ol LH
&2 655.8 655.8
=5 34U F34 ZIHE X 0.1 nm
655.9 nm
Hellma filter 666-F3 666-F3 AIS
666-F3 AtE Al
(30%ND) 2t 666-F4 22 &0l A Abs
Abs 0.005-0.006
Photometric (10%ND)E AtE0t0d 0.447-0.494 + 0.008 Abs
5 pass
Accuracy & & S35 FE 32 666-F4 AIS Ol LK
666—-F4 AtE Al
(2 MEUA E& 2420 THEO A
Abs 0.000-0.002
EZT U8) Abs 0.935-1.022
B666—F3AIE Al
666-F3ALS
& Abs 0.488
Hellma filter 666—-F3 666-F3 Abs 0.488 Al £
ZICHE Xt
Photometric (30%ND) 2t 666-F4 0.488, 0.488 0.002Abs
Abs 0.000
4 Repeatability (10%ND)E AtE0ol0d 666-F4 Ol LH pass
B666—-F4AIE Al
&2a 635.0nmOlA E2 =2 Abs 0.990 666-FAALE
& Abs 0.990
33 =& 32L& &EH 0.990, 0.990 Al £
ZICHE Xt
0.004Abs
Abs 0.000
Ol LK
Baseline
190 nm — 900 nmOil Al max.+0.001 Abs max. & min.
5 |Baseline flatness pass
HHEfES BHEE =X min: 0.000 Abs +0.002Abs0l
LH
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A0l UV 1601(Shimadzu) Wavelength accuracy (656.1nm)EHS 9

—
ST U

150 |

I Gﬁﬁ.ﬂnnl 1.2E J ‘mak detection

( 20,0 ,
Zdiv)

OF | .
650.0m ( o/div)  660.0m

Wavelength accuracy

656. Inm 486.0nm
1 655.9 0.2 485.8 0.2
2 655.9 0.2 485.7 0.3
3 656.0 0.1 485.8 0.2
Repeatability 0.1 0.1
of wavelength
setting
Resolution : 1.8
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0l

3 HEXQI WV 1601(Shimadzu) Baseline flatness &S st A& A1

:
0

IIQB.Bpm] 0.0004 |

0,014

(8,805 prm—ny i -

Jdiv) ' !

-0,014A

190.6mm ~ ( 1007div) 1100.0nm
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& 4 UV 2401(Shimadzu) Wavelength accuracy (486.0nm)& &

<@-o>sm

30, ; '05101915'
20.0- 4
3
T
!
1l
11
10.0- | -
|
| |
i
‘
1
4 | 1
6 5 [
o . ‘ ‘ .
480.0 482.0 484.0 486.0 488.0

Wavelength (nm.)
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carwnaF

Peak Pick
. Wavelength (hm.) Energy

488.40 1.42
486.85 1.93
485.70 14.45
484.70 1.50
483.25 112
481.35 125



& 5 UV 2401(Shimadzu) Wavelength accuracy (656.1nm)&2S

<@=oe3s>m

05101910
150.0 ‘ ; : -
100,
50.0- i
2
|
}\
5 4 3 | 1
0.0¥ ¥, v I LY
6500 6520 6540 6560 6580  660.0

Wavelength (nm.)
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Peak Pick

. Wavelength (nm.) Energy
658.75 0.12
655.85 42.55
653.35 0.13
651.80 0.18
651.00 0.14
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& 6 UV 2401(Shimadzu) Baseline flatness 22 E {Igt AlgdZ

0

0.010——
0.005"
A
b 0.00 |

MWWW””A‘W'NW"\W/WWMNWWJW“MWMWWMAWWWWWWWMM‘W

-0.005- B!
i
-0.010- : :
190.0 400.0 600.0 800.0 900.0
Wavelength (nm.)
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a-0l0I=At2 IlE HEIY &l oddet skds Z0 U2 0025
b B3 E o-0t0l4t2 BEIES SHHMAS gd0l Zel o8& ACH [1]. o
ctAl OOI=D10F EsE Of0l=&tel ZSi0ldEM =52 HSots EAYET
e ZRst ez QALARAC [2]. £ JtX2 ot0latel 58 S0lA

82 It 2ol M8He=E EsA82=M (3]

~

fluorenylmethoxycarbony! (FMOC
£5| ZgatstolA  (combinatorial chemistry) O &40 S
(solid phase) &4 AU UMM oteIESI|I2 Yel E=g D AL [4]. =

g UE o-0t0lttel 25050 Hiolt SZ2HE0 JUAAA
S o

B2 AHIAZ0EDNIIE 01=8 N-FMOC-a-Ot0I =42l ZSHOIE &M 2
el= cyclodextrintild SE=E 120D EAW[6-8] OtOI-&te] AZXE, quinine,
cinchona SO0IA S%=& brush-type I JHAUAML A2 E0& "o JALH
[9-14]. O = WE SH Z M2 N-FMOC-o-0t0I-AtS] HSHEEES Armstrong
HAAAOAM2 macrocyclic antibiotic ristocetin A 2 Lindner HalQ
cinchona-calixarene SEEILUHA SEE INIZDHAD [9,14] PirkleA R A
Pirkle-type IIZDHAMUNANE=E £ES 22l Z2UHE LRACH [12]. AU HEZS
N-FMOC— o —-OtOI = 4&te] HSIO|dE M S22 Armstrong A& 0IASl cyclodextrin

(a = 1.03-1.05) [7] I AFAUAL OIOICAMUIM REE IEDNELES AS

2 M (a = 1.07-1.20) [10] &2 =2l ZHUE UEHHX =;CEH. E&t
Lindner &H*&2] quinine, aquinidine, cinchona alkaloids OlAE S&=
brush-type I DE AWM A= =X N-FMOC-phenylalaninedt N-FMOC-alanine& 4
S0 Y&Ee00| Jisst 2122 BNEJUCH [11,13]. UEFKHE JI2e
2 ot= DT AUA= Chiralcel 00-R 212 NI AS 0lE0t0 7oA 2Kt
OtOl &t Bl B2l N-FMOC-pipecolinic acid =& M@l 8ISl Ster=Ctol A

N
A TGN Zet2EE

210l 205 ATk [8].

[==2ha ]
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Chiralpak A2t Chiralpak IB

gottl 25 9JAl UExs RAME Jl=2e=

TR O JITIINS EE
o= 25101 =AXABIHAN HHIAZNDEINNE 0|25 st

HMA=Z0tEdeHn =42  Waters model 510 HIX, 20mL loopE JHA
Rheodyne 7125=&1DJ[, WA ED|(Waters 490), HP 3396 Alel= Il JIEJI2 2
&= HPLC =2 SCL-10A AIAE HMO{J|, LC-10AD &L, SPD-10AVP diode array
ZEJ|2 P4 E HPLC(Shimadzu, Kyoto, Japan)E AtESIH &=20M 3ot
RU[CH. NZDHAOZ= Daicel Chemical Company (Tokyo, Japan)OlA &
Chiralcel OD-H, Chiralcel 0D, Chiralpak B, Chiralpak AD-RH, Chiralpak AD,
Chiralpak |A, Chiralcel 0J-H, Chiralpak AS, Chiralcel OF Z& (250mm L x
4.6nm 1.0.)2 ALEGHACH. HPLCE & 4t(hexane)lt 2-ZZ TS (2-propanol )
J. T. Baker, (Phillipsburg NJ), trifluoroacetic acid (TFA)= Aldrich
(Mi lwaukee, WI)Z2H 2otRULt. c2tMIOl =2 enantiomerically puregt

N-FMOCa-Ot0lc&t2 280l E0E YHO2 46t 2ACH [1].

St
\_

3. &2 2 nF
Table 1-90lAl= N-FMOC-o-0t0| =&t S0l E M2 9K CEE S =AMl I
S NHAMUAL HUHIAZ0IEDHL SZ2UE 2BHFD UL olsaoezs=
0.1% trifluoroacetic acid (TFA)S = &tdt 2-propanol /hexane (v/v) =a&l0|S4

= 2-

S AMNZ206IULH. Table 1-60AH A2 I DHAS AHEM, Chiralcel 0D-
Chiralcel D= AME22A tris(3,5-dimethylphenylcarbamate) Al S &=
&l I NH A0l LD Chiralpak IB= £2

tris(3,5-dimethylphenylcarbamate) A S = Z2SAS = I DAEAO|ICH

O R £ O H
[> om &

nx

I
k
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ef Chiralpak AD—RH Chiralpak AD=

tris(3,5-dimethylphenylcarbamate) il A REE DEE
Chiralpak A= OIYE A tris(3,5-dimethylphenylcarbamate)Ofl
Fel I DHAOICH Table 1-6 ZWE HlWol B9 22(¢
QA tris(3,5-dimethylphenylcarbamate) A |REE I
tris(3,5-dimethylphenylcarbamate) A SR<& I
5t Table 7,92 Chiralcel 0J-H 2 Chiralcel OF 1€ 0& &0
= Table 1,2 OlA2 Chiralcel 00-H2t Chiralcel 00 2IZDH AU MECH
Ao 0 AL AC. Ol Chiralcel 0J-H 2F Chiralcel OF
DEAUAS Zst=g Zt= Chiralcel 00-H2H Chiralcel 00 JIE€0dE
e 132 =0 €2 %2 22 ZUE 2 =0, Table 1-99
& 2= Chiralcel 0D-H2t Chiralcel 0D IIEIE

[OIXtE EHECH L£8 A8s 2E N-FMOC-a-0t0l =

D8 & Chiralcel
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>
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00-HS &=, Chiralcel 002t Hl=gt OId&M LMLRHLS 2FY = UJULH.
Ol2t BtLHZ  Chiralpak AD-RH2 Chiralpak AS2 2= U8 & S0HA Ot
22 2elEE BEUHFUA2H 22 6K 2
ULCH., LPHOZ (Chiralpak AD-RHSl 2%
= Ae=z M JACH[19]. DAL =2

&

M= 1% TFAS L&t
2-propanol /hexane(v/v)2l =& OIS &0l A ANEE = USS BEUWHFLD U2
H 0lXd=2 eI IIlle 522 Agot A 2gHst 202 &) UL =
=& 212 Table 1-90A A&ESH 2E N-FMOC-a-Ot0I- &S] ZEHEE ZWE =
M Chiralcel OF JIZDIAMNN= =2ele RE ZA2ES B2 L-0184ZEXIt
SEHCZ Z2|ZL O 22 O2 INEULFHUHAME El=AIt ga dHotA=
2SS 200 0lHdst Z2idt= N-FMOC-a-0t0l= &t 24 2& 0t Chiralcel OF
I NFAC BARE MUXHNO=Z SHIHAl IIZA HAHALISO0 F=Q0tH Hs8Z=
2102 M2totLE Chiralcel OFJF OF:l CH2 JIZDAHAE AOINIE SHIFX 04
Of QA HIAHLISO HEEHR22 AL
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Pas

—/

nHE

sz g =Y g Ot Z2LA
tris(3,5-dimethylphenylcarbamate) A S SR2Z& K2 Chiralpak
[A(Table B5)2t HMEZ A tris(3,5-dimethylphenylcarbamate) A SE= 372
= Chiralpak IB(Table 6)= 2F249 oA
tris(3,5-dimethylphenylcarbamate)iid S =& 2E K& 2| Chiralpak AD(Table
) 2 HAE=Z22A  tris(3,5-dimethylphenylcarbamate) i S &&  Chiralcel
0D(Table 2)0il HloH LEtMoZ w2 O|4&M 228 20FD JUCH [17, L=
UM 28 HIQ |AGHH AE22A SEHE JIPCZ & BRAE R
O] Chiralpak [B= 0Ot€dE22A REZHME Jgtez s 3RZg RS9
Chiralpak [AO Hloi =2clelXtot Letdo 2 ALk, E£6t Table 5% Table 62
Chiralpak IA2 Chiralpak B2l B7Zg =& JIgIFYE2 DFHL I2HH
Aetel ExrZg & A& E0l Table 22 Table 42| Chiralpak

= A
002 RE =&l JIg 20 HPLCHA 4 O oAFE8=s ElFes JIgd
2

o

2o 21

i
=
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El
I
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il
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Table 10-12 OIM= BRZE& S&2 Chiralpak |AZt Chiralpak IBOIAM £ It
Kl N-FMOC-a-0t0lc 4to] Z&S0IdE M el d&s F= 0lsy42 ZusE B
=10 ALH. fA2 Z2WRUA =2l SelaMe 0ls4 2 AN 2=
£ 2010 UL+ [17,18]. Table 5,60lM 20i== Ut 20l GHME2S=Z

= &
S IZ&st 2-propanol/hexane(v/v) 8 0ISA2Z AIE ©
=2 22l&E UEUWeE B82S 203 10 UCH Chiralpak IBOHIASl Z&tEE
Ol Chiralpak IAOIMELCH 8 Z£J] K20l 536l Table 621 < 0248t &S
gl &otE = UL

JdefLt Table 129 ZU0A= OlsAS 0.1%TFAS &St dichloromethane/
hexane/2-propanol &2 0.1% TFA 2 Z &St dichloromethane/hexane/ethanol S
AEZ2BIHS HIF 0.1% TFAS ZE &St 2-propanol/ hexaneOlAE2CH 22lE0F =2



d2c (Y 2 F2E UM =4d=E20 U Uss 200, HE sY
0

ro

N-FMOC—a—-leucinedt N-FMOC-a-valine 1% TFA & X &8t dichloromethane/
hexane/2-propanol & 0.1% TFA 2 &8t dichloromethane/hexane/ethanol 2

AMEStAE It 0.1% TFAS &8t 2-propanol/ hexaneIMECH 22I&It =2
Z<0ICH.  ALE N-FMOC-a-alanine, N-FMOC-oa-phenylglycine, N-FMOC-a
-phenylalanine 2 Z20= UXMEL2Z 0.1% TFAS &gt 2-propanol/ hexane
NMECLH 22I&It =82 UEMYHCH. 1222 Chiralpak AL Chiralpak B2
SHRZEY JIgndaes G2 HA9 S0 A22 Rels Ee=x 26t 018E

Hzcl2 M2 882 ?lotd Ol |82 122 JlU=El.

'_
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ZE2XHOZ HHBI2 N-FMCeZ2 BEsE o-0l0lEAMES st E RlolA
HXAZOLEDHIIE 0185t MK THE S £

N E=AX2AG0M  JIZE2lAEs HEZQA
tris(3,5-dimethylphenylcarbamate) CILSUHA RwEE Chiralcel 0D-H2t
Chiralcel 0D I NFAUA NHE =2 ZS22AEE 2= BHEH OI222
A tris(3,5-dimethylphenylcarbamate) CHER0UA S & & Chiralpak AD-RH 2t
Chiralpak ASOIME &st=cl=ot Ot &AL, adgst 2= N-FMOC-a-Ot0l = &F
Old&X= Chiralcel 00-H =2 Chiralcel 0DOIIAl base-line & =AlotH Zcl
CIRUCH. [etM 0l & I DH A2 N-FMOC-a-0t0I 4 OIE8 & Z2l0l =36t
H HE & Aoz JIUECH £8 JZHERIT SRIAEE INgNF A0
Chiralpak IA2t Chiralpak IB
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Table 1. Chiralcel OD-HUIAM 2l N-FMOC o-Amino Acids®ll &&t=2l

Analyte a?® k't® Rs® Conf.°

—_

Ala 1.94 573 3.38 L

2 ABA°  1.44 497 2.18 L
3 ACA" 1.39 3.79 1.89 -
4 Asn  2.53 27.29 1.97 L
5 Asp  1.93 8.12 2.75 L
6 Gln  1.09 13.70 0.97 D
7 Glu 1.47 8.8 1.92 D
8 lleu 1.20 564 1.10 D
9 leu 1.26 4.84 163 D
10 Met 1.27 9.00 1.68 D
11 Norleu 1.32 5.11 1.98 L
12 Norval 1.22 4.92 1.46 L
13 PG 1.82 7.90 2.09 L
14 Phe  1.32 8.47 154 L
15 Ser 2.70 6.98 4.15 D
16 Thr 1.41 511 157 L
17 Tyr 1.13  15.90° 0.76 L

18 Val 1.00 4.40 -

Mobile phase; 10% 2-propanol/hexane(V/V) containing 0.1% TFA .

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor. b Capacity factor for the first eluted enantiomer.

¢ Resolution factor. d indicates the absolute configuration of the second retained enantiomer.
e 2-Aminobutyric acid. f 2-Aminocaprylic acid.

g 30% 2-propanol /hexane(V/V) containing 0.1% TFA.
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Table 2. Chiralcel ODUIAM 2l N-FMOC a-Amino Acids 2| &st=2l

Analyte a? k' Rs® Conf.¢
1 Ala 1.79 547 514 L
2 ABA°® 1.37 494 284 L
3 ACA' 1.39 427 271 -
4 Asn 1.60 4.81° 1.84 L
5 Asp 1.58 8.34" 291 L
6 Gin 1.17 13.74 0.85 D
7 Glu 1.32 9.28 1.83 L
8 | leu 1.50 4.10 3.51 D
9 Leu 1.25 491 1.95 D
10 Met 1,13 7.41 1.07 L
11 Nor | eu 1.5 4.48 1.21 L
12 Norval 1.08 4.77 0.63 L
13 PG 1.69 7.54 3.50 D
14 Phe 1.10 8.09 0.67 L
15 Ser 2.55 2.55° 5.09 L
16 Thr 1.49 6.94 3.03 L
17 Tyr 1.10  19.60° 0.53 L
18 Val 1,13 4.32 1.05 D

Mobile phase; 10% 2-propanol/hexane(V/V) containing 0.1% TFA .

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

¢ Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.
e 2-Aminobutyric acid.

f 2-Aminocaprylic acid. g,h 20% and 15% 2-propanol/hexane(V/V) containing 0.1% TFA, respectively.
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Table 3. Chiralpak AD-RHOI A2l N-FMOC a-Amino Acidsll &&t&=2|

Analyte  a® k'{° Rs® Conf.°

—_

Ala 1.44 487 133 D
ABA® 1.088 3.47 0.3/ D
ACA"  1.10 2.82 0.60 -
Asn 1.22 6.31 0.89 L
Asp 1.08 4,59 0.63 L
GIn 1.00 1.51 - -
Glu 1.39 4.87 140 L
[leu 1.22 4,35 0.8 D
Leu 1.21 3.29 0.89 L
10 Met 1.00 5.77 - -
1 Norleu 1.00 3.43 - -
12 Norval 1.00 3.89 - -
13 PG 1.50 7.75 1.88 L
14 Phe 1.16 5.04 0.83 L
15 Ser 1.00 4.24 - -
16 Thr 1.10 4.88 0.68 D
17 Tyr 1.00 1.52 - -
18 Val 1.14 458 0.82 D

© 0 N O O &M~ W N

Mobile phase; 10% 2-propanol/hexane(V/V) containing 0.1% TFA.

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

¢ Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.
e 2-Aminobutyric acid.

f 2-Aminocaprylic acid.
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Table 4. Chiralpak ADOIAM 2l N-FMOC a-Amino Acids2l

gdsr=cl

Analyte @k Rs® Conf.®
1 Ala 12 2.98 1.4 D
2 ABA® 120 3.283 1.37 D
3 ACA' A2 275 1.3 -
4 Asn .21 6.656 2.10 L
5 Asp A7 470 0.94 D
6 GIn A4 542 3.83 L
7 Glu .26 5.14 272 L
8 lleu .19 3.71 1.99 D
9 Leu .18 3.02  1.83 L
10 Met .00 5.38 - -
11 Nor leu .07 9.44° 0.94 D
12 Norval 1 10.19° 1.60 D
13 PG .38 712 4.24 D
14 Phe 120 459 1.48 L
15 Ser 100 4,40 1.07 L
16 Thr 13 489 150 D
17 Tyr 29 23,79 3.45 L
18 Val 120 3.99 1.38 D

Mobile phase; 10% 2-propanol/hexane(V/V) containing 0.1% TFA .
Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

c Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.

e 2-Aminobutyric acid.

f 2-Aminocaprylic acid. g 5% 2-propanol/hexane(V/V) containing 0.1% TFA.
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Table 5. Chiralpak IA OIAI2] N-FMOC a-Amino Acids2l

dsr=2d

Analyte ® k'Y Rs®  Conf.°
1 Ala .09 7.30 1.27 D
2 ABA® .03 7.75 0.21 D
3 ACA' .04 6.55 0.60 -
4 Asn 29 9.56h 1.92 L
5 Asp .07 4.62h 0.78 D
6 GIn .09 7.46h 0.60 L
7 Glu 13 4.82h 1.29 L
8 | leu .08 7.76 1.10 L
9 Leu 24 6.68 3.36 L
10 Met .05 13.40 0.81 L
1 Nor leu .05 7.06 0.51 L
12 Norval .00 7.56 - -
13 PG .28 5.76h 3.50 D
14 Phe .09 4.00n 1.01 L
15 Ser .07 4.47h 0.76 L
16 Thr .06 4.60n 0.72 D
17 Tyr 17 13.58h 1.90 L
18 Val .06 8.10 0.87 L

Mobile phase: 5% 2-propanol/hexane(V/V) containing 0.1% TFA

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

c Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.

e 2-Aminobutyric acid.

f 2-Aminocaprylic acid. h 20% 2-propanol/hexane(V/V) containing 0.1% TFA.
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ysr=e

Table 6. Chiralpak IBOIA2l N-FMOC a-Amino Acids 2 &

Analyte a® k' Rs® Conf.®
1 Ala 1.64 8.22 7.47 L
2 ABA® .36 6.81 5.11 L
3 ACA' 1.27 5,57 3.37 -
4 Asn 1.18 5.03h 1.28 L
5 Asp 1.24  497] 1.78 L
6 GlIn 1.00 6.27h - -
7 Glu 1.19  5.80j 1.53 L
8 lleu 1.41 513 4.88 D
9 Leu 1.35 5.29 4.09 0
10 Met 1.07  4.20j 0.79 L
11 Nor leu 1.17 6.16 2.38 L
12 Norval 1.12  6.61 225 L
13 PG 1.34 3.88j 3.37 D
14 Phe 1.09 3.81j 1.00 L
15 Ser 1.86  1.96h 4.58 L
16 Thr 1.10  4.40j 0.77 L
17 Tyr 1.05 11.36h 0.40 L
18 Val 1.15 530 2.00 D

Mobile phase: 5% 2-propanol/hexane(V/V) containing 0.1% TFA

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor. b Capacity factor for the first eluted enantiomer.

c Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.

e 2-Aminobutyric acid.

f 2-Aminocaprylic acid.

h,i,j 20%, 15% and 10% 2-propanol/hexane(V/V) containing 0.1% TFA, respectively.
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Table 7. Chiralcel 0J-H GIM2l N-FMOC a-Amino Acids 2| &stZZ|
Analyte « k't> Rs® Conf.*

1 Ala 1.47 3.67 1.32 D
2 ABA° 2.38 3.01 2.78 D
3 ACA"  1.52 1.26 0.84

4 Asn 1.16 9.37 0.76 D
5 Asp 1.21 7.09 0.86 0D
6 GIn 1.32 18,29 1.03 L
7 Glu 1.48 10.13 1.21 L
8 [leu 3.583 1.37 1.8 D
9 Leu 1.41 1.33 2.20 D
10 Met 1.74 6.34 2.05 D
1 Norleu 2.69 1.52 1,50 D
12 Norval 3.64 1.94 2.39 D
13 PG 1.00 12.75 - -
14 Phe .11 520 0.69 0D
15 Ser 1.10 7.27 0.73 D
16 Thr 4.68 4.48 2.75 D
17 Tyr 1.75 4127 3.36 D
18 Val 2.89 1.74 2,90 D

Mobile phase; 10%, 5%, 20% 2-propanol/hexane(V/V) containing 0.1% TFA

Flow rate=1mL/min;
Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

c Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.

e 2-Aminobutyric acid. f 2-Aminocaprylic acid.
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Table 8. Chiralpak ASOHI M2l N-FMOC o —-Amino Acids 2 &&t=2l

Analyte o® k'® Rs® Conf.®

—_

Ala  1.00 9.97 - -
ABA°  1.12 3.36° 0.44 D
ACA" 1.37 4.84 0.34
Asn 1.33  7.29" 0.92 D
Asp  1.24 25.18 1.06 L
Gln  1.00 16.73" - -
Glu 1.19 10.54° 0.65 D
[leu 1.00 5.49 - -
leu 1.00 6.48 - -
10 Met 1.00 17.08 - -
11 Norleu 1.29 6.21 0.77 L
12 Norval 1.24 8.45 0.55 L
L
L

© 0 N O O &M~ W N

13 PG 1.20  5.07° 1.03
14 Phe  1.24 11.10 0.97
15 Ser 1.00 6.40° - -
16 Thr 1.44  4.75° 2.09 D
17 Tyr 1.10 6.63" 0.22 L
18 Val 1.30 5.17 1.64 D

Mobile phase; 5% 2-propanol/hexane(V/V) containing 0.1% TFA

Flow rate=1mL/min; Detection UV 254 nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

¢ Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.
e 2-Aminobutyric acid.

f 2-Aminocaprylic acid. g,h 10% and 20% 2-propanol/hexane(V/V) containing 0.1% TFA, respectively.
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Table 9. Chiralcel OFHIM2l N-FMOC o —-Amino Acids 2| &&t=2l

Analyte a® k't Rs®  Conf.°
1 Ala 1.28 3.28 1.05 D
2 ABA® 1.28 2.62 0.91 D
3 ACA' 1.36  1.80 0.93 -
4 Asn 1.93 5.51° 1.61 D
5 Asp 1.3 7.60 1.01 D
6 Gln 1.37 5.57° 0.76 D
7 Glu 1.00 7.67 - -
8 [leu 1.3 1.72 0.93 D
9 Leu 1.50  1.71 1.31 D
10 Met 1.00  6.90 - -
11 Nor leu 1.332 2.21 0.9 D
12 Norval 1.3 2.33 1.04 D
13 PG 1.6 6.02 0.82 D
14 Phe 1.00 4.89 - -
15 Ser 1.79 2.13° 197 0D
16 Thr 2.77 3.75 3.38 D
17 Tyr 1.00 7.16° - -
18 Val 1.3 1.72 0.99 O

Mobile phase; 20% 2-propanol/hexane(V/V) containing 0.1% TFA; Flow rate=1mL/min; Detection UV 254
nm.

a Separation factor.

b Capacity factor for the first eluted enantiomer.

¢ Resolution factor.

d indicates the absolute configuration of the second retained enantiomer.

e 2-Aminobutyric acid.

f 2-Aminocaprylic acid. g 40% 2-propanol/hexane(V/V) containing 0.1% TFA.
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Table 10. Chiralpak [AOIAM 2 JtXl N-FMOC-a-OtOl= &t HStO|A &M =20l
S = 0l OISANAC B2

Mobi |e* 5% |PA/Hxn 15% THF/Hxn 20% EA/Hxn 25% DM/Hxn

phase with 0.1% TFA with 0.1% TFA with 0.1% TFA with 0.1% TFA

Analyte a® k's" Conf. a® k's" Conf. a® k's" Conf.° a® k's" Conf.°

Alanine 1.09 5.28 D 1.07 6.15 D 1.00 5.76 - 1.00 4.37 -

Leucine 1.26 4.82 L 1.00 5.21 - 1.07 4.08 L 1.16 3.04 L
Phenylalanine 1.08 3.31 L 1.03 8.22 D 1.81 6.38 D 1.16 7.84 D
Phenylglycine 1.31 5.02° D 1.09 9.92 D 1.11 6.35 L 1.18 8.40 L

Valine 1.08 5.92 L 1.08 4.02 D 1.00 3.59 - 1.21 2.81 L

*Mobile phase; IPA(2-propanol), Hexane (Hxn), Tetrahydrofuran (THF) Ethyl acetate (EA),
Dichloromethane (DM). Flow rate=1mL/min.

*Separation factor.

“Capacity factor for the first eluted enantiomer.

‘Yindicates the absolute configuration of the second eluted enantiomer .

°10% 2-Propanol /Hxn (V/V) with 0.1% TFA.
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Table 11. Chiralpak IBOIAl £ JtXl N-FMOC-a.-Ot0l =&t 20l E X =20
gafs == d Olsa0Mde 228

Mobile® 5% IPA/Hxn 15% THF/Hxn 20% EA/Hxn 20% DM/Hxn

phase with 0.1% TFA with 0.1% TFA with 0.1% TFA with 0.1% TFA
Analyte a®  k's® Conf.¢ a®  k'© Conf. a®  k'© Conf. a® k' Conf.¢
Ala 1.64 8.22 L 1.07 6.43 L 1.13 10.97 L 1.04 11.76 D
Leu 1.35 5.29 D 1.15 4.00 D 1.21 5.87 D 1.29 462 D

PG 1.34 3.88¢e D 1.11 7.30 D 1.20 10.34 D 1.03 10.41 D
Phe 1.09 3.81e L 1.05 6.81 L 1.00 10.53 - 1.00 10.48 -
Val 1.15 5.30 D 1.10 3.35 D 1.19 5.42 D 1.14 4.76 D

a Mobile phase; [IPA(2-propanol), Hexane (Hxn), Tetrahydrofuran (THF), Ethyl acetate (EA),

Dichloromethane (DM) Flow rate=1mL/min; Detection UV 254 nm

b Separation factor.

¢ Capacity factor for the first eluted enantiomer.

d indicates the absolute configuration of the second eluted enantiomer.

e 10% IPA/Hxn (V/V) with 0.1% TFA.
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Table 12. Chiralpak IBOIAl & JtXl N-FMOC-a-OtOl=4t2] ZstOI4 &M =2l
g2 == 6 OIsSHUHAMe Eet2

Mobi le? 1 2 3 4

phase

Analyte a® k'© Conf.® a® k't conf.® a® k't Conf.® a® k't© Conf.?

Ala 1.02 4.80 L 1.15 3.48 L 1.07 2.98 L 1.00 8.78 -

Leu 1.48 2.87 D 1.49 2.09 D 1.3 1.93 D 1.48 5.99 D

PG 1.16 4.06 D 1.27 3.44 D 1.14 3.27 D 1.18 7.35 D

Phe 1.10 4.05 D 1.06 3.53 D 1.00 3.45 - 1.11 8.46 D

Val 1.48 2.52 D 1.38 1.98 D 1.24 1.80 D 1.42 5.27 D

a Mobile phase : Dichloromethane (DM), Hexane (Hxn), IPA(2-propanol), Ethanol (EtOH),
Mobile phase 1: DM/ Hxn/ IPA/ TFA = 200/ 800/ 20 /0.1,

Mobile phase 2: DM/ Hxn/ IPA/ TFA = 100/ 900/ 50 /0.1,

Mobile phase 3: DM/ Hxn/ EtOH/ TFA = 200/ 800/ 20 /0.1,

Mobile phase 4: DM/ Hxn/ EtOH/ TFA = 200/ 800/ 10 /0.1;

Flow rate=1mL/min;

Detection UV 254 nm

b Separation factor.

¢ Capacity factor for the first eluted enantiomer.

d indicates the absolute configuration of the second eluted enantiomer.
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