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“YMC chiral columns gave better resolution and
sharper peaks than the brand leader.”

“YMC will always be in our chiral screen for all new products”

Alex Brien, Reach Separations (UK)

HPLC Columns for
Optical Isomer Separation

hirality has become vitally important in the production
C of pharmaceuticals, agrochemicals, food and related
products due to the different pharmacological or taste/
odour effects which the different optical isomers can
present. The pharmacological effects can range from no
activity through undesirable effects to having potentially
life threatening adverse effects. This has led to the de-
velopment of highly efficient CHIRAL stationary phases
(CSP) for analytical and preparative scale separations.

If the CSP is available in two enantiomeric configurations
the elution order of enantiomeric pairs can be reversed.

This is particularly useful when the two isomers
are not present in equal quantities; a

later eluting minor component can
often be hidden by the tail of a ma-
jor peak but on reversal of elution
order can be totally resolved
from the major component.

Amylose derivative
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CHIRAL ART
Immobilised Polysaccharide Derivatives Series

e Applicable for normal and reversed phase modes

¢ Unique immobilised chiral selector

¢ More flexibility due to wide range of usable solvents

e Highly robust, also suitable for SFC/SMB

e HPLC columns and preparative grade bulk media available

e Extremely attractive pricing

Introduction Immobilised Type

CHIRAL ART polysaccharide derivatives are a family of = CHIRAL ART immobilised polysaccharide derivatives
chiral separation columns / packing materials with high  can be used either in normal phase, reversed phase or
stereo-selectivity. They are suitable for separations of a  SFC mode. They are available in HPLC columns and in
wide range of chiral compounds, cis-trans isomers and  preparative grades, in large (multi kg) quantities.
geometric isomers. The range of particle sizes and col-

umn dimensions available offer outstanding cost effec-

tiveness for analytical to preparative separations.

Excellent peak shape

0NN e,
OH
Propranolol
AN H—— CHIRALPAK® IB
N 4 CHIRAL ART Cellulose-SB
T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 min

CHIRAL ART polysaccharide derivatives provide excellent peak shapes for ionic and metal coordinating compounds.

Column: 5 pm, 250 x 4.6 mm ID Temperature: 25°C
Eluent: n-hexane / IPA / DEA (80/20/0.1) Detection: 230 nm
Flow rate: 1.0 mL/min Injection: 10 pL (0.1 mg/mL)
Low Column Bleeding mAU
500 — 1strun 500 — 1strun
— 5% run — 5" run
400 400
300 300
CHIRAL ART Cellulose-SB CHIRALPAK® IB
200 200
100 100
0 0
0 5 10 15 20 25 30 min 0 5 10 15 20 25 30 min

Gradient test

Column: 5pm, 250 x 4.6 mm ID Flow rate: 1.0 mL/min
Eluent: A) n-hexane / B) ethanol Temperature: 25°C
2-80% B (0-30 min), Detection: UV at 230 nm

80-2% B (30-30.1 min),
2% B (30.1-60 min)
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CHIRAL ART
Immobilised Polysaccharide Derivatives Series

t
CHIRAL ART CHIRAL ART CHIRAL ART CHIRAL ART CHIRAL ART
Amylose-SA Cellulose-SB Cellulose-SC Cellulose-SJ Cellulose-SZ

Particle size 3,5,10, 20pm 3,5um
) Ar:nylose tris Ce_llulose tris qululose tris Cellulose tris Cellulose tris
Chiral selector (3,5-dimethylphenyl- | (3,5-dimethylphenyl- | (3,5-dichlorophenyl- (4-methylbenzoat) (3-chloro-4-methyl-
carbamate) carbamate) carbamate) phenylcarbamate)
USP L99 — - — -
Type Immobilised type
Separation mode Normal Phase / Reversed Phase / SFC
Shipping solvent n-hexane / 2-propanol (90/10)
Usable pH-range 2.0-9.0
Temperature 0-40°C
Pressure limit 30 MPa (4,350 psi)

Product Line-up

Product name Particle CHIRAL selector Type Competitive
size product

_ Amylose tris ® _
CHIRAL ART Amylose-SA (3,5-dimethylphenylcarbamate) CHIRALPAK® IA, IA-3
3 um
Cellulose tris ®
CHIRAL ART Cellulose-SB 5 um (3,5-dimethylphenylcarbamate) CHIRALPAK?® IB, IB-3
CHIRAL ART Cellulose-SC | 10HM Cellulose tris Immobilised CHIRALPAK® IC, IC-3
(3,5-dichlorophenylcarbamate) ’
20 pm
Cellulose tris CHIRALPAK® IJ, IJ-3
CHIRAL ART Cellulose-SJ (4-methylbenzoat) [coated CHIRALCEL® OJ(-3/H)]
Cellulose tris [coated CHIRALCEL®
CHIRAL ART Cellulose-SZ | 3, 5um (3-chloro-4-methylphenylcarbamate) 0Z-H, 0Z-3]

Column Care

The recommended pH range for using CHIRAL ART immobilised polysaccharide columns is 2.0-9.0. Remove acid and
buffer salts before storage. Store the column in n-hexane/2-propanol = 90/10 (NP) or methanol/water = 50/50 (RP).

If columns are affected by undesired contaminants or clogged inlet frits which cause back pressure increases, flush the
column (in the reversed direction) with ethanol.

For detailed information please refer to the “Column Care and Use Instructions” which can be downloaded from
www.ymc.eu/support-documentation.html.
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Immobilised Polysaccharides

Wide usable pH range

Continuous flow of
acid/alkaline solution

x 1000 CV

Column performance test

pH 2, 40°C

8

% of initial theoretical plate number
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1000 2000 3000
Volume of solution flushed (CV)

Continuous flow of acid/alkaline solution

Column: CHIRAL ART Cellulose-SB
5um, 50 x 4.6 mm ID

Eluent: buffer/methanol (90/10)

Flow rate: 1.0mL/min

Acidic condition

Buffer: 0.1% H,PO, (pH 2)

Temperature: 40°C

Basic condition
Buffer: 20mM NH,HCO,-DEA (pH 9)
Temperature: 25°C

Column performance test

Column: CHIRAL ART Cellulose-SB
5um, 50 x 4.6 mm ID
Eluent: acetonitrile/water (30/70)
Flow rate: 1.0 mL/min
Temperature: 25°C
Detection: UV at 254 nm
Sample: Benzoin
pH 9, 25°C
2 120
E
2
2
a -
El —= a
®
2
£ 80
o
=
£
G
g 1 1
800 1000 2000 3000

Volume of solution flushed (CV)
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Immobilised Polysaccharides

High stability against various solvents

CHIRAL ART Amylose-SA

Initial
a=1.19
k’(2)= 6.60
After Flushing with
1,000 CV of a=1.20
ethyl acetate k’(2)= 6.68
0 1 2 3 4 5 6 7 min
CHIRAL ART Cellulose-SB
Initial
a=1.39
K'(2)= 4.20 J
After Flushing with
1,000 CV of o =138
tetrahydrofuran k(@)= 412 J
0 1 2 3 4 min

CHIRAL ART Cellulose-SJ

Initial
oa=1.26
k’'(2)= 7.33

After Flushing with

1,000 CV of o=1.25
dichloromethane k’(2)=7.21
0 1 2 3 4 5 6 7 min
Column: 5pm, 50 x 4.6 mm ID
Eluent: n-hexane / 2-propanol (95/5)

Flow rate: 1.0 mL/min
Temperature: 25 °C
Sample: Benzoin
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Immobilised Polysaccharides

Unique selectivity of CHIRAL ART Cellulose-SZ complements other phases
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“HBr

Anti-depressant drug
Citalopram Hydrobromide

CHIRAL ART Cellulose-C

CHIRAL ART Amylose-C Neo

CHIRAL ART Cellulose-SJ

CHIRAL ART Cellulose-SC

CHIRAL ART Cellulose-SB

CHIRAL ART Amylose-SA

CHIRAL ART Cellulose-SZ

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
Column: (5 um) 250 x 4.6 mm ID Flow rate: 1.0 mL/min
Eluent: A) n-hexane/diethylamine (100/0.1) Temperature: 25°C

B) 2-propanol/diethylamine (100/0.1) Detection: UV at 230 nm

Gradient: 30% B (10 min) Injection: 5L
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e Polysaccharide chiral selectors
e Wide application range
¢ With high stability, also for SFC/SMB

CHIRAL ART
Coated Polysaccharide Derivatives Series

e HPLC columns and preparative grade bulk media available

e Extremely attractive pricing

Introduction

A family of coated chiral polysaccharide phases has been
developed by YMC, designed to supply superior products
which are competitively priced compared to established
vendors. In addition — and typical of YMC - fully scalable
preparative grades are available in large quantities.

Mobile phase and sample solvent
The silica packing material is coated with the polysac

charide derivative. Therefore trace quantities of a solvent

which might potentially dissolve the polysaccharide de
rivative (e.g. THF, acetone, ethyl acetate, chloroform, di
chloromethane, DMSO, DMF, etc.) should be eliminated

These solvents must be avoided in the mobile phase and

the sample solvent.

Effective for Preparative Separation of Enantiomers

Resolution (Rs)

—4— CHIRAL ART Cellulose-C

2| —e— CHIRALCEL® OD-H
(Cellulose coated type)

0,01 0,10 1,00

Sample loading (mg/injection)

10,00

Analytical scale
(0.25 mg/injection)
CHIRALCEL® OD-H

o)

trans-Stilbene oxide

(+)

CHIRAL ART Cellulose-C

L e e e B L s
0 1 2

Preparative scale
(5 mg/injection)
CHIRALCEL® OD-H

L]
—\

) Increasin
loading
x 20

VA

CHIRAL ART Cellulose-C

0 1 2

min

Column:
Eluent:
Flow rate:

(5 pm) 250 x 4.6 mm ID
n-hexane/ethanol (90/10)
1.0 mL/min
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CHIRAL ART
Coated Polysaccharide Derivatives Series

CHIRAL ART

e-C Neo for

Amylosd Resolution

Extende

& Loadability
Amylose-C*/Amylose-C Neo Cellulose-C

Particle size 3,5,10, 20 ym
Amyise i 05 dimety- Collise i 0 dimery-
USP L51 L40
Type Coated type
Separation mode Normal Phase / SFC
Shipping solvent n-hexane / 2-propanol (90/10)
Temp. range 0-40°C
Pressure limit 30 MPa (4,350 psi)

Product Line-up

- Competitive prOdUCt
Size

CHIRAL ART Amylose tris CHIRALPAK®

Amylose-C*/Amylose-C Neo 3pm (3,5-dimethylphenylcarbamate) AD, AD-H, AD-3
1%”;:& Coated

CHIRAL ART 20 pm Cellulose tris CHIRALCEL®

Cellulose-C (3,5-dimethylphenylcarbamate) OD, OD-H, OD-3

* CHIRAL ART Amylose-C available with 3 and 5 pm only.

Upgrade: CHIRAL ART Amylose-C Neo

CHIRAL ART Amylose-C Neo is an upgraded phase and offers increased resolution, compared to that of CHIRAL ART
Amylose-C, for both HPLC and SFC separations.

This chiral phase also offers increased performance when it comes to purification under high loading as well as overall
purification efficiency and productivity.
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CHIRAL ART

Coated Polysaccharide Derivatives Series

Excellent peak shapes at high loading: CHIRAL ART Amylose-C Neo

CHIRAL ART Amylose-C Neo Loading
- — 5.0mg
] — 2.5mg
1500000 — 0.5mg
1 — 0.25mg
1 — 0.05mg
1250000~
1000000~
750000
500000~
250000~
0 T T T U T 1
0.0 2.5 5.0 75 N __/100 12.5 min
Column: (5 pm) 250 x 4.6 mm ID Temperature: 25°C
Part No.: KBN99S05-2546WT Detection: UV 290 nm
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1) Sample: Disopyramide (50 mg/mL)
Flow rate: 1.0 mL/min

Column Care

The recommended pH range for using CHIRAL ART coated polysaccharide columns is 3.5-6.5. Store the column in n-

hexane/2-propanol = 90/10. If columns are affected by undesired contaminants or clogged inlet frits which cause back

pressure increases, flush the column with ethanol.

For detailed information please refer to the “Column Care and Use Instructions.”
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Coated Polysaccharides

Enhanced stability using TFA

Stability evaluation with Warfarin

ention :

t
ﬂ 2 No ré hanges.

| |\ time ¢
| nital

KIOS2K J‘ llull k

/L After 7,000 CV
K140606M
LS T 5] T T V) LA LB

5 1 15 2 25 3

LI . L IR 0 LI 5 (L T

0 0

i35 4 45 min
120%

w

[¢)]

=

©

>

=

©

o

- s0% o Th tical plat

eoretical plate
number
~#~ Separation factor
60%
0 1500 3000 4500 6000 7500
CV (column volume)

Column: CHIRAL ART Amylose-C (5 pm) 50 x 3.0 mm ID
Part No.: KAN99S05-0503WT
Eluent: n-hexane / ethanol / TFA (70/30/0.1)

Flow rate: 0.425 mL/min
Temperature: 25°C
Detection: UV at 254 nm
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Coated Polysaccharides

Enhanced stability using TFA

Repeated analysis of Ibuprofen

HAC

o
; 1 e
mAU | Initial D) OH
CH4
200
100
0 d_l\_ —
0 | 10 | 20 | 30  min
1
mAU | After40 hr 2
200
100 1
0 J‘ e
0 10 20 30 min
120 120
100 -0—0—0—0—0—0—0—0—0—0—0—9 100 Bl
S 5
€ 80 € 80
] B O N
[ 2 . abl’lty
g o0 §° | verified ST,
£ £ . .
5 40 s 40 W[th T
e = 20 = RQ)
20 * tR(1)
0 0
0 10 20 30 40 0 10 20 30 40
hour hour
Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (99/1/0.1)
Flow rate: 1.0 mL/min

Temperature: 25°C
Detection: UV at 220 nm
Injection: 10 pL (1 mg/mL)

TFA can be challenging for coated amylose phases with regards to stability and lifetime. CHIRAL ART Amylose-C
however shows long-term stability using mobile phases containing TFA. The retention behaviour and column efficiency
remain completely unaffected.




14 ¥YMC Chiral Columns

Coated Polysaccharides

Full scalability from 3 to 20 ym

(D
mAU’
200+ l OH O

150 H Benzoin

150x 4.6 mm D 100 o =1.64

at 1.0 mL/min ‘
501 |

3um

mAl, T L
156 2 4 6 8 10 min

140}
S5um 120
100; |
250 x 4.6 mmID 80 H | o =1.66

at 1.0 mL/min 50

40
x \

mAU 2 4 6 B8 16 12 6 18 20min

1001 f‘

10pm w0 h
250 x46mmiD H /'I| o =1.65
|

at 1.0 mL/min 49 | |
20] | } \

mau® 2 4 6 8 10 12 14 16 18 20min
70
60 |

20pm 501 |

1 | —
250 x 4.6 mm ID ‘;2 |\ | o= 1.66

at 0.5 mL/min 201 || |
i JL__J\
: : 20

25 30 35 40min

Column: CHIRAL ART Cellulose-C
Eluent: n-hexane / 2-propanol (90/10)
Flow rate: 1.0 mL/min (for 3, 5, 10 pm)

0.5 mL/min (for 20 um)
Temperature: 25°C
Detection: UV at 254 nm
Sample: Benzoin
Injection: 10 pl (0.1 mg/mL)

CHIRAL ART shows identical selectivity and excellent peak shapes for materials with particle sizes from 3pm to 20 pm.
It allows predictable scale up from analytical LC to semi-preparative or preparative LC, and vice versa. Screening and
method development can be done on small particle sizes and the results can easily be transferred to larger particle
sizes.
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Coated Polysaccharides

Extended packing stability

Sequential gradient test

Column: 5 pm, 250 x 4.6 mm ID
Eluent: A) n-hexane, B) ethanol
0-100% B (0-15 min)
Flow rate: 3.0 mL/min
Pressure: 10-30 MPa/run
Sequential gradient test Temperature:  37°C

x 20 runs

Column performance test
Column performance test

Column: 5 pm, 250 x 4.6 mm ID
Eluent: n-hexane/ethanol (90/10)
Flow rate: 1.0 mL/min
Temperature:  37°C
Detection: UV at 230 nm
Sample: trans-Stilbene oxide
CHIRAL ART Amylose-C (Neo) CHIRAL ART Cellulose-C
120 120
o 100ty P
S sof S sof
L. 2
£ 60f £ 60f
£ E
5 B
= 40 = 40
20 F —4&— Theoretical plate number 20 —4&— Theoretical plate number
—&— Separation factor(a) —&— Separation factor(a)
% 20 40 60 80 100 120 O 20 40 60 80 100 120

run run
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Applications
Pharmaceuticals (APIS)

Aminoglutethimide Amlodipine
mAU NH, 30000
100
90 ¥ 25000
a0 CH,CH3
(e) N o
704 H 20000
60
50 150004
40
30
10020
20
109
5000
A
0 \ |
H170821F003 _JI k‘J I ———
L e B T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 min A L e e e
Column: CHIRAL ART Cellulose-SJ (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID
Part No.: KSJ99S05-2546WT Part No.: KSC99S05-2546WT
Eluent: n-hexane / ethyl acetate / diethylamine (70/30/0.1) Eluent: dichloromethane / acetonitrile / n-butylamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 0.7 mL/min
Temperature: 25 °C Temperature: 25 °C
Detection: UV at 360 nm
Injection: 20 pL (0.5 mg/mL)
Atropine Atropine
mAU a 1.25 mAU e 193
Rs 4.18 Rs 120
12 25
0]
10 N-!
CHy 0
0 N—cH,
. HO s
HO
Atropine 15
[}
Atropine
10
4
2] 5
0
0 A
2
1
0 2 4 6 8 10 12 14 min 0 2 4 6 8 min
Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / ethanol / ethanolamine (87/13/0.1) Eluent: n-hexane / ethanol / ethanolamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 25°C
Detection: UV at 230 nm Detection: UV at 230 nm
Injection: 2 pL (1 mg/mL) Injection: 2 pL (1 mg/mL)
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Applications

Pharmaceuticals (APIS)

Bepotastine Carbinoxamine 1o
o .
?”3 Rs 4.93
N
mAU “cHy
3001
8000 « N 1 0
* ‘ P~ 1
. 1 . ==
60.00 ° ] |
i N
\Q' 2007 @ =
40.00) H\oio 1
1007
20.00 )
55 l[._ J U N —
0.00 5.00 10.00 1500 2000 2500 3000 3500 —
0 d 10 15 20 25min
Column: CHIRAL ART Amylose-SA (5pm) 250 x 4.6 mm ID
Part No.: KSA99S05-2546WT Column: CHIRAL ART Amylose-SA (5um) 250 x 4.6 mm ID
Eluent: n-hexane / ethanol / 1,4-dioxane / trifluoroacetic acid / Part No.: KSA99S05-2546WT
diethylamine (90/5/5/0.1/0.1) Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 0.5 mL/min
Temperature: 25°C Temperature:  25°C
Detection: UV at 260 nm Detection: UV at 230 nm
Injection: 20 pL (0.5 mg/mL) Injection: 5 uL (1mg/mL)
Cetirizine Cetirizine »
o .
mAUT g 2
LE LIRS Rs | 24
1 o & Rs 35
1 / ‘5, —~4 1
w0 (" ‘ SRS I mau o
1 A on
_ o A
d (8)-Ctirz (Ri-Cetirzine © N\_/Nf
1 (Levocetirizine) O
1 (S)-Cetirizine
201 40 )
J T,
1 1 cl
J on
1 2 Q ~
10 2 :N/—\NIO 0
1 O /
1 l] ( R)-Cetirizine
4 w 0 (Levocetirizine)
0 s o E 2o e
Column: CHIRAL ART Cellulose-C (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (3pum) 150 x 4.6 mm ID
Part No.: KCN99S05-2546WT Part No.: KSB99S03-1546WT
Eluent: n-hexane / 2-propanol / formic acid / diethylamine (70/30/0.1/0.1) Eluent: acetonitrile / formic acid / diethylamine (100/0.1/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature:  25°C
Detection: UV at 230 nm Detection: UV at 230 nm
Injection: 2 pL (200 pg/mL) Injection: 2 pL (200 pg/mL)
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Applications
Pharmaceuticals (APIS)

Chloroquine

maL

Citalopram

1.2

mau |

Rs

2.2

NH +
= T/\AN/\CH: @ 14
» . e k% Rs | 41
15

n

o 5 10 15 min 05 1 15 2 25 3 35 4 45 min
Column: CHIRAL ART Amylose-SA (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (3um) 150 x 3.0 mm ID
Part No.: KSA99S05-2546WT Part No: KCN99S03-1503WT
Eluent: methyl tert-butyl ether / ethanol / diethylamine (95/5/0.1) Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature:  10°C
Detection: UV at 344 nm Detection: UV at 220 nm
Injection: 5 pL (100 pg/mL) Injection: 5 pL (0.5 mg/mL)
RP-Mode
Donepezil Donepezil
. N o 12 o
10 0
Rs 3.2 @\/ CHy
/
8- 0 mAU H o
[ | 80
|
57 || HSCP
| G0
4 o o—cH \
CHy | | | 40
2 | l J \ 20
J\J I
0 0 1l——
. . i . ; i i -20 : : : : : : : : : "
(] 2 4 & 8 10 12 14 min 0 5 10 15 L Z5min
Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-SA (5 pm) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KSA99S05-2546WT
Eluent: 20 mM NH,HCO,-diethylamine (pH 9.0) / acetonitrile (40/60) Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 254 nm Detection: UV at 230 nm
Injection: 2 pL (200 pg/mL) Injection: 2 pL (200 pg/mL)
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Applications
Pharmaceuticals (APIS)

Duloxetine hydrochloride

Duloxetine hydrochloride
System suitability solution

1
| "
(0.1 mg/mL Duloxetine hydrochloride, ;j\'jf\’ ‘o
e t ¥ e

0.1 mg/mL Duloxetine related compound A)

mALL :
@\, e Dudoxetine hydrochloride
| D;E\’ o ALY {5 -Dubawstine hydrachloride)
S
800 S el ,
Dulaxeting hydrochlaride 800 1 Q\,u\ o,
o 2 ({5 -Duloneting hydrochioride) 2 LV J:\, et
L £00 Duloxeting related compound A
2 ({R)-Duloxeting hydrochioride)
400 @\,D« . System
] 3 i Resul
e 5 -l 400, requirement
= Resolution (1, 2) z 35 74
200 Duloxetine related compound A ftchecnd 08~ 15 1.1
({R)-Dulovstine hydrochloride) by Taling factor
(Duloxetine related 08~ 15 10
compound A}
oy . e J
o = it o o -1 0 15 min
Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / ethanol / diethylamine (95/5/0.2) Eluent: n-hexane / ethanol / diethylamine (83/17/0.2)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min

Temperature: 30 °C
Detection: UV at 230 nm

Temperature: 40 °C
Detection: UV at 230 nm

Injection: 10 pL (0.1 mg/mL) Injection: 10 uL
(The United States Pharmacopeia 37™; Limit of Duloxetine related compound A)
Dorzolamide Econazole
110§ v o | 147
1004 Rs 6.6
e
o] .

; O
GDE 2 ci cl
505 § cl cl
e cl

3 /N
o ; .

0 5 10 15 20
Elution time [min]

Column: CHIRAL ART Cellulose-SC (5um) 250 x 4.6 mm ID
Part No.: KSC99S05-2546WT

Eluent: n-hexane / ethanol / diethylamine (80/20/0.1)

Flow rate: 1.0 mL/min

Temperature: 25°C
Detection: UV at 254 nm
Injection: 20pL (0.25 mg/mL)

Column: CHIRAL ART Cellulose-SZ (5um) 150 x 4.6 mm ID
Part No.: KSZ99S05-1546WT

Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1)
Flow rate: 1mL/min

Temperature: 25°C
Detection: UV at 230nm
Injection: 5pL (1mg/mL in eluent)
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Applications
Pharmaceuticals (APIS)

Eletriptan hydrobromide Esomeprazole
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Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KSC99S05-2546WT
Eluent: n-hexane / ethanol / trifluoroacetic acid / diethylamine Eluent: n-hexane / ethanol / diethylamine (60/40/0.1)
(85/15/0.5/0.5) Flow rate: 1.0 mL/min
Flow rate: 0.8 mL/min Temperature:  25°C
Temperature:  10°C Detection: UV at 302 nm
Detection: UV at 223 nm Injection: 20 pL (0.3 mg/mL)
Injection: 20 pL (0.2 mg/mL)
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Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-SA (5 um) 250 x 4.6 mm ID
Part No.: KSC99S05-2546WT Part No.: KSA99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (90/10/0.1) Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature:  25°C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 10pL (0.1 mg/mL) Injection: 10 pL (0.1 mg/mL)
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Applications

Pharmaceuticals (APIS)

Flurbiprofen Flurbiprofen B 13
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Column: CHIRAL ART Cellulose-C (5um) 250 x 4.6mm ID Column: CHIRAL ART Amylose-SA (5um) 250 x 4.6 mm ID
Part No.: KCN99S05-2546WT Part No.: KCA99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (95/5/0.1) Eluent: n-hexane / 2-propanol / TFA (95/5/0.1)
Flow rate: 1.0mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 5 pL (1 mg/mL) Injection: 10 pL (0.1 mg/mL)
RP-Mode
Fluvastatin Galantamine
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Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-C (5pum) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KAN99S05-2546WT
Eluent: water / acetonitrile / formic acid (65/35/0.1) Eluent: n-hexane / 2-propanol / propionic acid / diethylamine (90/9/1/0.2)
Flow rate: 1.0 mL/min Flow rate: 0.8 mL/min
Temperature: 25°C Temperature:  15°C
Detection: UV at 300 nm Detection: UV at 289 nm
Injection: 20 pL (5mg/mL) Injection: 20 pL (0.5mg/mL in ethanol)
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Applications

Pharmaceuticals (APIS)
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Column: CHIRAL ART Amylose-SA (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5pm) 250 x 4.6 mm ID
Part No.: KSA99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: methyl tert-butyl ether / ethanol / diethylamine (90/10/0.1) Eluent: n-hexane / 2-propanol (98/2)
Flow rate: 1.0 mL/min Flow rate: 0.5 mL/min
Temperature: 25°C Temperature: 15°C
Detection: UV at 344 nm Detection: UV at 210 nm
Injection: 5 pL (100 pg/mL) Injection: 20 pL (0.5 mg/mL)
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Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SC (5um) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KSC99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (99/1/0.1) Eluent: n-hexane / 2-propanol / TFA (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 220 nm Detection: UV at 254 nm
Injection: 10 pL (1 mg/mL) Injection: 10 pL (0.1 mg/mL)
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Applications

Pharmaceuticals (APIS)

Ketorolac Lansoprazole
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Column: CHIRAL ART Cellulose-SJ (5um) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-SA (5pm) 250 x 4.6 mm ID
Part No.: KSJ99S05-2546WT Part No.: KSA99S05-2546WT
Eluent: n-hexane / tetrahydrofuran / TFA (70/30/0.1) Eluent: ethyl acetate / ethanol / diethylamine (95/5/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 290 nm
Injection: 10 pL (100 pg/mL)
Linagliptin Luliconazole
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Column: CHIRAL ART Amylose-C (5um) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-SA (5um) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KSA99S05-2546WT
Eluent: ethanol / methanol / diethylamine (90/10/0.1) Eluent: methyl tert-butyl ether/2-propanol/diethylamine (80/20/0.1)
Flow rate: 0.5 mL/min Flow rate: 0.5 mL/min
Temperature:  30°C Temperature: 25°C
Detection: UV at 225 nm Detection: UV at 295 nm
Injection: 20 pL (0.2 mg/mL) Injection: 20 pL (0.1 mg/mL)
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Applications
Pharmaceuticals (APIS)

Lurasidone Ofloxacin (Levofloxacin)
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Column: CHIRAL ART Cellulose-SB (5 um) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SC (5 um) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: v S
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.2) Eluent: tert-butyl methyl ether / ethanol / acetic acid / ethylenediamine
Flow rate: 1.0 mL/min . (50/50/0'1,/0'1)
Temperature: 25 °C Flow rate: ) 1.0°mL/m|n
Detection: UV at 230 nm Tempe_ratEJre. 40 °C
Injection: 20 pL (0.5 mg/mL) Detection: UV at 300 nm
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Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / ethanol / ethanolamine (80/20/0.1) Eluent: n-hexane / ethanol / ethanolamine (90/10/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 25 °C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 5 pL (1 mg/mL) Injection: 5 pL (1 mg/mL)
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Applications

Pharmaceuticals (APIS)

Oxybutynin Phenoxybenzamine
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Column: CHIRAL ART Amylose-SA (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SJ (5pm) 250 x 4.6 mm ID
Part No.: KSAQ99S05-2546WT Eluent: n-hexane / ethanol / diethylamine (95/5/0.1)
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1) Flow rate: 1.0 mL/min
Flow rate: 0.8 mL/min Temperature: 25°C
Temperature: 25°C Detection: UV at 270 nm
Detection: UV at 220 nm Injection: 5uL (1mg/mL)
Injection: 20 pL (0.5 mg/mL)
Pindolol Pindolol
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Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KSB99S05-2546WT
Eluent: n-hexane / ethanol / diethylamine (40/60/0.1) Eluent: methanol / diethylamine (100/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 265 nm Detection: UV at 265 nm
Injection: 10 pL (100 pg/mL) Injection: 10 pL (100 pg/mL)
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Applications
Pharmaceuticals (APIS)

Propranolol Propiomazine
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Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-C 5 pm (250 x 4.6 mm ID)
Part No.: KCN99S05-2546WT Part No.: KAN99S05-2546WT
Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1) Eluent: methanol / diethylamine (100/0.1)

Flow rate: 1.0 mL/min Flow rate: 0.7 mL/min
Temperature: 25°C Temperature: 25 °C
Detection: UV at 230 nm Detection: UV at 254 nm
Injection: 10 pL (0.1 mg/mL) Injection: 20 pL (0.5 mg/mL)
Rabeprazole Rivaroxaban
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Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID
Part No.: KSC99S05-2546WT Part No.: KSB99S05-2546WT
Eluent: ethyl acetate / 2-propanol / diethylamine (95/5/0.1) Eluent: n-hexane / ethanol / trifluoroacetic acid (50/50/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 35 °C
Detection: UV at 290 nm Detection: UV at 250 nm
Injection: 5 pL (100 pg/mL) Injection: 20 pL (0.5 mg/mL)
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Applications
Pharmaceuticals (APIS)

Rosuvastatin Tadalafil
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Column: CHIRAL ART Cellulose-SB (5 um) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-C (5 um) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KAN99S05-2546WT
Eluent: n-hexane / ethanol / trifluoroacetic acid (85/15/0.1) Eluent: n-hexane / 2-propanol (50/50)
Flow rate: 1.0 mL/min Flow rate: 0.75 mL/min
Temperature: 25 °C Temperature: 30 °C
Detection: UV at 242 nm Detection: UV at 222 nm
Injection: 20 pL (0.5 mg/mL) Injection: 10 pL (0.5 mg/mL in n-hexane/2-propanol/acetonitrile (40/40/20))

Sertraline hydrochloride (The European Pharmacopeia)

(A) Reference solution (a)*’ (6.18 mg/mL Sertraline for system suitability CRS)
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(B) Test solution*' (6.0 mg/mL Sertraline hydrochloride) Sertraline hydrochloride
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*1 Test solution and Reference solution were prepared from Sertraline hydrochloride supplied as a reagent for laboratory use.

Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Temperature: 25°C
Part No.: KAN99S05-2546WT Detection: UV at 275 nm
Eluent: mixture*2 / n-hexane (70/30) Injection: 20 pL

*2 n-hexane / 2-propanol / diethylamine (75/25/1)
Flow rate: 0.4 mL/min (The draft for The European Pharmacopeia, Enantiomeric purity)
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Applications
Pharmaceuticals (APIS)

Tetrahydrocannabinol Trimebutine
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Column: CHIRAL ART Amylose-C (3 pm) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-SJ (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S03-1503WT Part No.: KSJ99S05-2546WT
Eluent: n-heptane / 2-propanol (92/8) Eluent: n-hexane / ethanol / diethylamine (95/5/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 40 °C Temperature: 25 °C
Detection: UV at 228 nm Detection: UV at 265 nm
Injection: 10 pL (50 pg/mL) Injection: 5 pL (1 mg/mL)
Tropicamide « | 133 Valsartan (The United States Pharmacopeia)
Rs 2.74 Test solution*
(1.0 mg/mL Valsartan)
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Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KSC99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / ethanol / diethylamine (55/45/0.1) Eluent: n-hexane / 2-propanol / trifluoroacetic acid (85/15/0.1)
Flow rate: 1.0 mL/min Flow rate: 0.8 mL/min
Temperature: 25 °C Temperature: 25 °C
Detection: UV at 254 nm Detection: UV at 230 nm
Injection: 10 pL (1 mg/mL) Injection: 10 ub

(The United States Pharmacopeia 34", Related compounds)
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Applications

Pharmaceuticals (APIS)

RP-Mode

Verapamil Warfarin
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Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KSB99S05-2546WT
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1) Eluent: 20 mM phosphoric acid / acetonitrile (50/50)
Flow rate: 1.0mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25 °C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 10pL (1 mg/mL) Injection: 2 pL (200 pg/mL)
LC-MS RP-Mode
Zopiclone Amphetamine
Analysis of zopiclone in human hair by chiral LC/HRMS
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3 5 min Part No.: KSAQ9S03-0546WT
Eluent: Water +0.1 % diethylamine/Methanol + 0.1 % diethylamine (55/45)
Column: CHIRAL ART Cellulose-SC (3 um) 150 x 2.0 mm ID Flowrate: = 1.0 mL/min
Temperature: 25°C
Part No.: KSC99S03-1502WT -
] . . . Detection: UV at 210 nm
Eluent: 10 mM ammonium bicarbonate (pH 8.0 with aqueous ammonia) / Iniection: 10uL
acetonitrile (25/75) ) : H
Flow rate: 0.2 mL/min
Temperature: 25°C
Detection: ESI, positive
Injection: 10 uL
(Hair sample extracted by micropulverized extraction)
Instrument: LC - UltimateTM 3000 liquid chromatograph

(Thermo Fisher Scientific)
HRMS - Q ExactiveTM mass spectrometer
(Thermo Fisher Scientific)
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Applications
Pesticides
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Column: CHIRAL ART Cellulose-C (3 pm) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-C (3 pm) 150 x 3.0 mm ID
Part No.: KCN99S03-1503WT Part No.: KCN99S03-1503WT
Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1) Eluent: n-hexane / 2-propanol / diethylamine (95/5/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 40 °C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 2 pL (1mg/mL) Injection: 5 pL (1.25 mg/mL)
RP-Mode
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Column: CHIRAL ART Cellulose-SC (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID
Part No.: KSC99S05-2546WT Part No.: KSB99S05-2546WT
Eluent: water / acetonitrile (48/52) Eluent: n-hexane / 2-propanol / diethylamine (95/5/0.1)
Flow rate: 1.2 mL/min Flow rate: 0.7 mL/min
Temperature: 25 °C Temperature:  10°C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 10 pL (1 mg/mL) Injection: 10 pL (1 mg/mL)
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Pesticides

RP-Mode
Diniconazole o 13 Epoxiconazole
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Column: CHIRAL ART Amylose-SA (3 um) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-SB (3 pm) 150 x 3.0 mm ID
Part No.: KSA99S03-1503WT Part No.: KSB99S03-1503WT
Eluent: n-hexane / ethanol (90/10) Eluent: 20mM NH,HCO, / acetonitrile / diethylamine (30/70/0.1)
Flow rate: 0.5 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25 °C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 2 L (1 mg/mL) Injection: 1 pL (1 mg/mL)
RP-Mode
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Column: CHIRAL ART Cellulose-SC (3 pm) 50 x 4.6 mm ID Column: CHIRAL ART Cellulose-SJ (5 pm) 250 x 4.6 mm ID
Part No.: KSC99S03-0546WT Part No.: KSJ99S05-2546WT
Eluent: n-hexane / ethanol (90 / 10) Eluent: water / methanol / diethylamine (25/75/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 35 °C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 1 pL (1 mg/mL) Injection: 10 pL (1 mg/mL)
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Applications
Pesticides

RP-Mode

RP-Mode

Flutriafol o 11 Hexaconazole
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Column: CHIRAL ART Cellulose-SZ (5pum) 150 x 4.6 mm ID
Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID Part No.: KSZ99S05-1546WT
Part No.: KSB99S05-2546WT Eluent: 20mM NH,HCO, / acetonitrile / diethylamine (40/60/0.1)
Eluent: 20 mM NH,HCO, / acetonitrile / diethylamine (60/40/0.1) Flow rate: 1.0mL/min
Flow rate: 1.5 mL/min Temperature:  25°C
Temperature:  25°C Detection: UV at 220nm
Detection: UV at 220 nm Injection: 5pL (1mg/mL in 20mM NH,HCO, / acetonitrile /
Injection: 5 pL (tmg/mL) diethylamine (50/50/0.1))
RP-Mode
Metalaxyl o | 164 Myclobutanil o« | 13
Cl
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Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (3 pm) 50 x 4.6 mm ID
Part No.: KSB99S05-2546WT Part No.: KSB99S03-0546WT
Mobile Phase: THF / n-hexane (30/70, premixed) Eluent: water / acetonitrile (45 / 55)
Flow Rate: 1.0 mL/min Flow rate: 1.0 mL/min
Detection: 230 nm Temperature: 30 °C
Temperature: 25 °C Detection: UV at 220 nm
Injection: 20 pL (1 mg/mL dissolved in mobile phase) Injection: 1 pL (1 mg/mL)
Sample: Metalaxyl (PESTANAL®, Sigma-Aldrich)
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RP-Mode

Applications
Pesticides

Paclobutrazol Propiconazole o | 1.3/12/12
ki c Rs | 85/2.6/21
A R 2 1.2
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N CHj Rs 34 o
CH3 . cl
L CHs mAy (N\N
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50
25
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Elution time[min]
0 1 2 3 min
Column: CHIRAL ART Cellulose-SZ (5um) 150 x 4.6 mm ID
Part No.: KSZ99S05-1546WT Column: CHIRAL ART Cellulose-C (3um) 150 x 3.0 mm ID
Eluent: 20 mM NH,HCO, / acetonitrile / diethylamine (50/50/0.1) Part No.: KCN99S03-1503WT
Flow rate: 1.0mL/min Eluent: n-hexane / 2-propanol (75/25)
Temperature: 25°C Flow rate: 1.0 mL/min
Detection: UV at 220nm Temperature: 10 °C
Injection: 5pl (1mg/mL in eluent) Detection: UV at 220 nm
Injection: 5uL (1 mg/mL)
RP-Mode LC-MS
Spiroxamine " Spiroxamine GHy
(T ’ a, | 112
ALl CH, CHa N. CH.
Hdc"Q\BNZ }\“NV% | e 8000 H,Cry o e
C H,C
’ oy, | 1.26 E
300 | : 7000
|| Rs,» 11 6000 ‘
200+ ! |'|| RSQ‘B 4.5 § 5000 |
|] '|I Rs;, 2.0 % 4000 :'\
100 | g J I
| £ 3000 |
RN ) S 200 } 1 Jf '1
[ 1000 \ [ \\ o\
| L
-100 2 4 & 8 10 12 14 16 18
| Time, min
200 By courtesy of Sven Stuke, Bayer AG, Division Cropscience
Column: CHIRAL ART Amylose-SA (3 um) 150 x 3.0 mm ID
H o s e AEp Part No.: KSA99S03-1503WT
Eluent: A/B (25/75)
A: water / ethanol +10 mM ammonium carbonate (90/10)
Column: CHIRAL ART Amylose-SA (3 pm) 150 x 3.0 mm ID B: water / ethanol +10 mM ammonium carbonate (10/90)
Part No.: KSA99S03-1503WT Flow rate: 0.3ml/min
Eluent: water / ethanol / diethylamine (27.5/72.5/0.1) Temperature: 30 °C
Flow rate: 0.25 ml/min Detection: ESI-MS/MS
Temperature: 30 °C Injection: 1L (1 pg/L)
Detection: UV at 210 nm post-column make-up via T-peace with 0.3mL/min 1% formic acid in water/
Injection: 10 pL (10 mg/mL) methanol 50/50.
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Applications
Pesticides

RP-Mode
Tebuconazole . » Triadimefon . 3
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Column: CHIRAL ART Cellulose-SC (3 pm) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-C (3 pm) 150 x 3.0 mm ID
Part No.: KSC99S03-1503WT Part No.: KCN99S03-1503WT
Eluent: water / acetonitrile / formic acid (60/40/0.1) Eluent: n-hexane / 2-propanol / diethylamine (95/5/0.1)
Flow rate: 0.43 ml/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature: 40 °C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 2 pL (1 mg/mL) Injection: 5 pL (1.25 mg/mL)
RP-Mode
Triadimenol o | 12/13/14 Triticonazole o 1.3
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Column: CHIRAL ART Amylose-C (3 pm) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-SB (3 um) 150 x 3.0 mm ID
Part No.: KAN99S03-1503WT Part No.: KSB99S03-1503WT
Eluent: n-heptane / ethanol / diethylamine (92/8/0.1) Eluent: 20 mM NH,HCO, / acetonitrile / diethylamine (70/30/0.1)
Flow rate: 1.0 mL/min Flow rate: 0.5 mL/min
Temperature: 25°C Temperature: 25 °C
Detection: UV at 220 nm Detection: UV at 220 nm
Injection: 5L (1 mg/mL) Injection: 2 pL (1 mg/mL)
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Applications
Amino Acids

N-CBZ-pL-Alanine

N-CBZ-pL-Alanine

maAL
by 0 a 3.0
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Column: CHIRAL ART Cellulose-C (3 pm) 150 x 3.0 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No: KCN99S03-1503WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1) Eluent: n-hexane / 2-propanol / TFA (80/20/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature:  10°C Temperature: 25 °C
Detection: UV at 220 nm Detection: UV at 254 nm
Injection: 5 pL (0.5 mg/mL) Injection: 10 pL (1 mg/mL)

N-CBZ-pL-Alanine

N-CBZ-pL-Phenylalanine
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Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm |ID Column: CHIRAL ART Cellulose-SC (5pm) 250 x 4.6 mm |ID
Part No.: KSB99S05-2546WT Part No.: KSC99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (80/20/0.1) Eluent: n-hexane / 2-propanol / TFA (80/20/0.1)
Flow rate: 1.0mL/min Flow rate: 1.0mL/min
Temperature: 25°C Temperature: 25°C
Detection: UV at 254nm Detection: UV at 254 nm
Injection: 10pL (1 mg/mL)
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Applications
Specialties

1,2-Bis[(2-methoxyphenyl)

1,2-Bis[(2-methoxyphenyl)

phenylphosphino]ethane o 19 phenylphosphino]ethane (DIPAMP)
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Column: CHIRAL ART Amylose-C Neo (5 um) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SJ (5 pm) 250 x 4.6 mm ID
Part No.: KBN99S05-1546WT Part No.: KSJ99S05-2546WT
Eluent: n-hexane/2-propanol (90/10) Eluent: n-hexane / chloroform (80/20)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature:  25°C
Detection: UV at 285 nm Detection: UV at 290 nm
Injection: 10 pL (0.5 mg/mL) Injection: 5 pL (1 mg/mL)
Benzoin Benzoin
mAU maAl
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Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / 2-propanol (90/10) Eluent: n-hexane / 2-propanol (90/10)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature:  25°C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 10 pL (0.1 mg/mL) Injection: 10 pL (0.1 mg/mL)
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Applications
Specialties

pL-Mandelic acid

pL-Mandelic acid
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Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: n-hexane / 2-propanol / TFA (80/20/0.1) Eluent: n-hexane / 2-propanol / TFA (80/20/0.1)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25 °C Temperature:  25°C
Detection: UV at 254 nm Detection: UV at 254 nm
Injection: 20 pL (1 mg/mL) Injection: 20 pL (1 mg/mL)
RP-Mode
Linalool DL-1-Phenylethyl amine
NH,
3 HO, CH my
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25
Column: CHIRAL ART Amylose-SA (3 um) 150 x 3.0 mm ID ]
Part No.: KSA99S03-1503WT fi=.
Eluent: water / acetonitrile (42/58) ]
Flow rate: 0.4 mL/min ]
Temperature: 35 °C 25' Ty
Detection: UV at210 nm 00 50 10,0 180 200 min
Injection: 1 yL (0.5 yL/mL)
Column: CHIRAL ART Cellulose-SB (5 pm) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.2)
Flow rate: 0.5 mL/min
Temperature: 25 °C
Detection: UV at 220 nm

Injection:

20 pL (2.5 mg/mL)
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Applications
Specialties

Astaxanthin
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Courtesy of Fuji Chemical Industry Co., Ltd.

CHy

Troger’s base

peQeon

Column: CHIRAL ART Cellulose-SB (5pm) 250 x 4.6 mm ID
Part No.: KSB99S05-2546WT

Eluent: n-hexane / THF (85/15)

Flow rate: 0.5mL/min

Temperature: 25°C

Detection: UV at 476 nm
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Column: CHIRAL ART Amylose-SA (5pm) 250 x 4.6 mm ID
Part No.: KSJ99S05-2546WT
Eluent: n-hexane / ethanol (90/10)
Flow rate: 1.0 mL/min
Temperature:  25°C
Detection: UV at 254 nm
Injection: 10 pL (0.1 mg/mL)

2,2,2-Trifluoro-1-(9-anthryl)
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Column: CHIRAL ART Cellulose-SJ (5pm) 250 x 4.6 mm ID
Part No.: KSJ99S05-2546WT
Eluent: n-hexane / tetrahydrofuran (90/10)
Flow rate: 1.0 mL/min
Temperature: 25°C

Column:

Part No.:
Eluent:

Flow rate:
Temperature:
Detection:
Injection:

CHIRAL ART Amylose-C Neo (5pm) 250 x 4.6 mm ID
KCBN99S05-1546WT

n-hexane/2-propanol (70/30)

1.0 mL/min

25°C

UV at 210 nm

10L (0.1 mg/mL)
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Applications
Specialties

trans-Stilbene oxide

trans-Stilbene oxide
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Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-C Neo (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KBN99S05-1546WT
Eluent: n-hexane / 2-propanol (90/10) Eluent: n-hexane/2-propanol (90/10)
Flow rate: 1.0 mL/min Flow rate: 1.0 mL/min
Temperature: 25°C Temperature: 25 °C
Detection: UV at 230 nm Detection: UV at 230 nm
Injection: 5 pL (0.1 mg/mL) Injection: 5 ML (0.1 mg/mL)

trans-Stilbene oxide
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Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KCN99S05-2546WT
Eluent: n-hexane / 2-propanol (90/10)
Flow rate: 1.0 mL/min
Temperature: 25 °C
Detection: UV at 230 nm

Injection: 5 pL (0.1 mg/mL)
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High Performance Chiral Purifications with
YMC- Actus CHIRAL ART (Semi-)Preparative Columns

How to obtain long lasting columns?

YMC-Actus series columns are semi-preparative HPLC columns that have excellent column stability and efficiency as
a result of applying axial compression technology.

YMC-Actus series columns show high stability under high flow rate or steep gradient conditions which are desirable for
milligram scale preparative HPLC of various compounds.

¥YMCL Actus Column Packing
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High Performance Chiral Purifications with
YMC- Actus CHIRAL ART (Semi-)Preparative Columns

Uniformly high density packing is necessary for highly efficient and stable HPLC columns.DAC (Dynamic Axial Compres-
sion) columns are widely used for preparative separation in pilot or production scale. This allows uniformly high density
packing and prevents formation of voids.

YMC-Actus series columns have been developed by applying this Axial Compression Technology to semi-prep column
production. The column bed is compressed appropriately when attaching the inlet end assembly of the newly designed
YMC-Actus hardware. It provides increased bed density (10% higher than conventional columns) and bed uniformity.

Long
Lasting
Columns!

after 700 runs

initial

Test conditions (standard RP) Kir
(high-speed and high-pressure)
Column: 5um, 50 x 20 mm ID
Eluent: A) water B) methanol
Gradient:  5%-95% B
Flow rate: 50 mL/min
Pressure:  ~ 17 MPa

Degradation

of performance
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High Performance Chiral Purifications with
YMC- Actus CHIRAL ART (Semi-)Preparative Columns

Cost efficiency

Rapid pressure changes under high-speed gradient condi-
tions can lead to column degradation and loss of column
performance. As with all YMC-Actus columns, a specific
hardware and packing technology has been applied to
these (semi-)preparative columns to provide a uniform
packing density, which results in a longer lifetime than
conventional semi-preparative columns.

(Semi-)preparative CHIRAL ART columns are available
only in YMC-Actus hardware. YMC-Actus CHIRAL ART
columns offer outstanding efficiency without compromising
resolution. Furthermore, YMC-Actus CHIRAL ART columns
provide reliable results, even after exposure to severe, rapid
gradient conditions and multiple injections.

High Loadability with YMC-Actus CHIRAL ART

my 4 o
400000 3 F
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300000 4
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200000 -
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150000 E
100000 3 L
50000 3 E
00003

O;IJ. " 400 200 8po 400 SO0 600 700 8po DO liﬂimlml;;

Column: YMC-Actus CHIRAL ART Cellulose-C (5 um) 250 x 30 mm ID
Part No.: KSC99S05-2530WX

Eluent: n-hexane / 2-propanol / TFA (95/5/0.1)

Flow rate: 45 mL/min

Detection: UV 280 nm

Injection: 585pL (20 mg/mL)
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Secured Hardware Stability of
YMC-Actus CHIRAL ART

A study has been performed using the 50mm ID YMC-Actus columns for 80 hours at a constant maximum column
pressure. An initial column performance test and after 40 hours was carried out. No significant changes in performance
were observed after hours of continuous pressurisation.

Column performance test

Column continuous flow
Column: YMC-Actus SIL (12 nm, 5 pm)

Continuous flow for 40 h 250 x 50 mm ID
Part.-No.: SL12S05-2553DX
Eluent: n-hexane / ethanol (90/10)
Flow rate: 240 mL/min
Pressure: 200 bar
Column performance test Temperature: ambient

Column performance test

. Column: YMC-Actus SIL (12 nm, 5 pm)
Opening the column 250 x 50 mm ID
Eluent: n-hexane / ethanol (90/10)

Flow rate: 50 mL/min
Temperature: ambient

. Detection: UV at 254 nm
Continuous flow for 40 h Sample: 1. Toluene (500 pL/mL)

2. Nitrobenzene (10 pL/mL)
Injection: 20 yL

Opening the column

YMC-Actus columns remam stable
even after use at !




44 ¥YMLCL Chiral Columns

Secured Hardware Stability of YMC-Actus CHIRAL ART

Initial
75000 -
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Intensity [ V]

_ Theoretical plate number N* Tailing factor Tf* Backpressure (bar)
118 20

Initial 16,093

After 40 h 15,693 1.16 22

*values for nitrobenzene (peak 2)

The inlet frit was inspected after 40 and 80 hours. On opening, neither frit distortion nor gel leakage was observed.
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Efficient Purification Using YMC-Actus CHIRAL ART

Analytical scale loading studies

CHIRAL ART Cellulose-SB CHIRALPAK® IB
mAU mAU
600 600
1 Loading: 0.02 mg Loading : 0.02 mg
4007 400
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0 04
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' Increasing loading amount
mAL
500 7 ;
{1 Loading : 1.6 mg Loading : 0.1 mg
400 3
300 \
E mAU
200 ] e
100 7 1995 [\ [\ /
50 =
0 — =1 O -_—
0 5 10 15 20 25 35min 0 5 10 15 20 25min
Column: 5 pm, 250 x 4.6 mm ID CHs
Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1) .
Flow rate: 0.5 ml/min [e) NH “CHs
Detection: UV at 230 nm
Temperature: 25°C OH
Propranolol

For the competitor’s product, loading amount of more than 0.1 mg was not possible because the enantiomeric excess

of the 2" peak was already less than 98%ee with a loading amount of 0.1 mg.

CHIRAL ART Cellulose-SB CHIRALPAK® IB

15t peak 2n peak 1st peak 2n peak
Enantiomeric excess >99.9%ee, 99.3%ee >99.9%ee 97.9%ee
Recovery 99% 99% 99% 97%
Productivity (mg/h)* 3.1 3.3 0.3 0.3

*Calculated for repeated injections every 15 minutes (CHIRAL ART Cellulose-SB) and every 10 minutes (CHIRALPAK® IB).

The calculated maximum loading amount on CHIRAL ART Cellulose-SB of 1.6 mg was 10 times larger than that obtained
for the competitor’s product due to the large differences in the peak shapes, even though the interval between repeat

injections was higher!




46 ¥YMCL Chiral Columns

Efficient Purification Using YMC-Actus CHIRAL ART

CHIRAL ART Amylose-SA CHIRALPAK® IA
mAL
m- .
1 Loading : 0.05 mg
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1 Loading: 0.05mg
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Column: 5 pm, 250 x 4.6 mm ID CHg
Eluent: n-hexane / 2-propanol / diethylamine (90/10/0.1) ,\‘,\
Flow rate: 0.5 ml/min CH,
Detection: UV at 230 nm
Temperature:  25°C o
B A
\ Carbinoxamine
cl A

_ CHIRAL ART Amylose-SA CHIRALPAK® |IA

1st peak 2m peak 1st peak 2m peak
Enantiomeric excess >99.9%ee 99.4%ee >99.9%ee 98.9%ee
Recovery 99% 99% 99% 98%
Productivity (mg/h)* 2.9 2.9 1.5 14

*Calculated for repeated injections every 6 minutes (CHIRAL ART Amylose-SA) and every 8 minutes (CHIRALPAK® |A).

The calculated maximum loading amount on CHIRAL ART Amylose-SA was double that obtained for the competitor’s
product due to the good peak shape with no tailing, which also allowed increased productivity.
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Efficient Purification Using YMC-Actus CHIRAL ART

Scale-up with YMC-Actus CHIRAL ART

mv

500 - /
400

Analytical = /

5 pm, 250 x 4.6 mm ID
Loading : 1.6
at 0.5 mlimin 200 — -~
linear velocity : 0.5 mm/s

100 J

L=}
L--]
o«

24 min
X18.9
mv
1350
Semi-preparative
5 pm, 250 x 20 mm ID 900|  Loading : 30 mg
at 8.5 mi/min
linear velocity : 0.5 mm/s 450
0
0 8 18 24 min
— X 6.25
700
Preparative
10 pm, 250 x 50 mm ID
at 59 ml/min 400 Loading : 188 mg
linear velocity : 0.5 mm/s
Preparative column was packed
with Dynamic Axial Compression. ‘ , - ‘
] 8 16 24 min
Chiral Ha
stationary phase: CHIRAL ART Cellulose-SB . /T\
Eluent: n-hexane / 2-propanol / diethylamine (80/20/0.1) o/\(\NH CHg

Detection: UV at 237 nm OH
Temperature: ambient OO Propranolol

Self-packed
DAC Preparative
250 x 50 mm ID
1st peak 2" peak 1st peak 2" peak 1st peak 2" peak
Enantiomeric excess >99.9%ee 99.3%ee 99.9%ee 99.8%ee 99.1%ee 99.3%ee
Recovery 99% 99% 97% 99% 99% 94%
Productivity (mg/h) 3.1 3.3 58.6 62.4 366 390

Linear scale-up was performed using the appropriate scale-up factors. The Dynamic Axial Compression Column self-
packed with CHIRAL ART Cellulose-SB 10 pm can be easily and linearly scaled-up for a greater purification scale. The
final productivity is 366 and 390 mg/h respectively for peak 1 and 2.
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Chiral Separations in SFC Mode

Chiral SFC columns by YMC

2 options are available:

e SFC compatible LC columns: CHIRAL ART*
e SFC dedicated columns: Alcyon SFC CSP

*A statement is available to confirm the usability in SFC mode.

Product Line-up

SFC compatible LC product SFC dedicated product Competitive product
size

CHIRALPAK®
CHIRAL ART Amylose-C (Neo) Alcyon SFC CSP Amylose-C (Neo) AD-3/SFC, AD-H/SFC
Coated
CHIRALCEL®
CHIRAL ART Cellulose-C Alcyon SFC CSP Cellulose-C OD-3/SFC, OD-H/SFC
CHIRALPAK®
CHIRAL ART Amylose-SA Alcyon SFC CSP Amylose-SA IA-3/SFC, IA/SFC
CHIRAL ART Cellulose-SB swm Alcyon SFC CSP Cellulose-SB CHIRALPAK
5 um y IB-3/SFC, IB/SFC
- CHIRALPAK®
CHIRAL ART Cellulose-SC Alcyon SFC CSP Cellulose-SC Immobilised IC-3/SFC, IC/SFC
CHIRALPAK®
CHIRAL ART Cellulose-SJ Alcyon SFC CSP Cellulose-SJ 1J-3/SFC, IJ/SFC
) ) [coated: CHIRALCEL®
CHIRAL ART Cellulose-SZ Alcyon SFC CSP Cellulose-SZ 0Z-3/SFC, 0Z-H/SFC]

Properties of SFC compatible LC columns

CHIRAL ART LC columns are interchangeable between NP/RP mode and SFC mode with a simple solvent switch.
All you need to do is flush your column with 10 column volumes of 100% isopropanol before switching to final conditions
in the new mode. This applies to switching from LC to SFC and vice versa.

Properties of Alcyon SFC CSP columns

Alcyon SFC columns are specifically packed in SFC dedicated hardware, tested under SFC conditions and supplied
with a test certificate under SFC conditions. The stationary phase used in Alcyon SFC columns is identical to that used
in the corresponding CHIRAL ART columns.
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Chiral Separations in SFC Mode

Fast separation with high resolution

(+)

120 (_)

(+)-R,R-trans-Stilbene oxide (-)-S,S-trans-Stilbene oxide

r”ntime ] *)

300-: HPLC

200

)

h 100

Q,‘_,\,___J\*_hJ ol

‘ ‘ ‘ 04 28 "6 10 min

02 4 min
Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KAN99S05-2546WT
Eluent: CO, / methanol (60/40) Eluent: n-hexane / 2-propanol (90/10)
Flow rate: 3.0 mL/min Flow rate: 1.0 mL/min
Temperature:  40°C Temperature: 25°C
Detection: UV at 220 nm Detection: UV at 220 nm

Back pressure: 17.2 MPa (2500 psi)

Faster chiral separation of trans-stilbene oxide is achieved using supercritical fluid chromatography compared to HPLC
as the separation mode. Lower viscosity and larger diffusion coefficients for supercritical fluid provide rapid separations
of both chiral and achiral compounds.

Excellent peak shape using mobile phase without the addition of an acid

mAU CHj
| (0]
067 NF
| SFC L,
0.5
] 2-Phenylpropionic
0.4-] acid
] ”t mAU
g e’ e 30.0
1| eXe k
E pea e 0] HPLC
" shap
015 10.0
NS e
L e B B B S B Y B R B R SRR R N T 1(') T 2‘0 T 3‘0 T 4‘0 T 5‘0 T
min
0.0 10 20 30 40 50 60 70 80 90 min
Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KCN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: CO, / methanol (98/2) Eluent: n-hexane / 2-propanol (99/1)
Flow rate: 3.0 mL/min Flow rate: 1.0 mL/min
Temperature: 35°C Temperature: 25°C
Detection: UV at 220 nm Detection: UV at 220 nm
Back pressure: 10.3 MPa (2000 psi)

Excellent peak shape of 2-phenylpropionic acid is obtained using SFC chiral separation. Under HPLC conditions, the peak
shape is very broad with mobile phase containing no additives such as an acid. With SFC, on the other hand, peak shapes
are very good just with a mixture of CO, and methanol. It is thought that supercritical carbon dioxide acts as a weak acid.
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Chiral Separations in SFC Mode

Applications
N-CBZ-pL-Alanine Donepezil
o) CH,
AU BS o AU
(¢} NH *
0.10 OH i 6 o
0.12 4
0.08
0.10 | g o—cH
CH,
0.06
0.08
0.04 0.06
0.04
0.02
L 0.02
0.00 J L
0.00 oy
0.0 2.0 4.0 6.0 8.0 10.0 12.0 min 0.0 2.0 4.0 6.0 8.0 10.0min
Column: CHIRAL ART Amylose-C (5 pm) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-C (5 pm) 250 x 4.6 mm ID
Part No.: KAN99S05-2546WT Part No.: KCN99S05-2546WT
Eluent: CO, / 2-propanol containing 0.1% TFA (90/10) Eluent: CO, / 2-propanol containing 0.1% DEA (70/30)
Flow rate: 3.0 mL/min Flow rate: 3.0 mL/min
Temperature: 35°C Temperature: 35°C
Detection: UV at 215 nm Detection: UV at 268 nm
Backpressure:  13.8 MPa (2000 psi) Backpressure:  13.8 MPa (2000 psi)
Injection: 5 pL (1 mg/mL) Injection: 5 pL (1 mg/mL)
Propranolol Naringenin
AU CHs3 AU | == oH
*
0.50 o/\(\NH CHs | Ho o =9
oH %
OO 0.20 -
0.40 1 OH (o]
0.30 ]
0.10
0.20
0.10 ]
0o00f. 0.00 f+—r A
0.0 2.0 4.0 6.0 8.0 10.0 min 00 20 4.0 6.0 80 10.0 12.0 14.0 min
Column: CHIRAL ART Cellulose-C (5um) 250 x 4.6 mm ID Column: CHIRAL ART Cellulose-SB (5um) 250 x 4.6mm ID
Part No.: KCN99S05-2546WT Part No.: KSB99S05-2546WT
Eluent: CO, / methanol containing 0.1% DEA (80/20) Eluent: CO, / 2-propanol (80/20)
Flow rate: 3.0mL/min Flow rate: 3.0mL/min
Temperature: 35°C Temperature: 35°C
Detection: UV at 230 nm Detection: UV at 220nm
Backpressure:  13.8 MPa (2000 psi) Backpressure:  13.8 MPa (2000 psi)
Injection: 5L (1mg/mL) Injection: 5pL (1mg/mL)
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Method Screening Strategy for Polysaccharide Phases

When NP mode, when RP mode?

CHIRAL ART columns can be used in NP and RP mode.
Coated CHIRAL ART are dedicated for use in NP mode only,
while immobilised CHIRAL ART columns can be operated
in both modes. It is recommended to start screening in NP
mode first as the success rates are usually much higher.

NP Screening Strategy

YMC'’s screening success rate in NP mode is >95%, while
it is <5% only in RP mode.

However, beside the success rate there can be specific
reasons for RP mode, e.g. use of MS as detection mode.

( Sample characteristics?

Choose mobile phase additive
Acidic: 0.1% FA, HAc, TFA ...
Basic: 0.1% DEA, butylamine, ethanolamine ...

1st Choice
For coated and immobilised phases
1) n-hexane/EtOH
2) n-hexane/IPA
Gradient: (90/10) — (50/50)

2" Choice
For immobilised phases only
3) n-hexane/THF
4) n-hexane/DCM
5) n-hexane/MTBE
Gradient: (90/10) — (50/50)

/

.

Switch to isocratic
1) 15% lower B
2) 20% lower B
than at elution in gradient mode

Flow rate
Particle size
Injection volume

Further optimisation

Additive
Column dimension
[Temperature]

Best resolution
Final method

Ny

( Try PO or RP mode )

For Polar Organic (PO) mode, methanol, ethanol or mixtures
of both can be used as well as acetonitrile or mixtures of
methanol and acetonitrile. RP mode can only be applied
to immobilised polysaccharide phases.

It is essential to make sure of the miscibility of the organic
solvents. When switching from alkane/alcohol solvents
to polar organic solvents (methanol, acetonitrile etc), run

an intermediate wash with at least ten column volumes of
ethanol or 2-propanol.

It is important to remember that a column used with polar
organic solvents (such as methanol/ethanol, methanol/
acetonitrile) as a mobile phase should be dedicated to this
specific mode of application.
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Method Screening Strategy

Use of Screening Gradients

YMC recommends using a gradient based screening strat-
egy as itis much faster than isocratic screening when using
different mobile phase compositions. Different strategies
are recommended for each separation mode.

= For a more detailed overview on the different strate-
gies, also refer to the whitepaper “Chiral LC & SFC Method
Development” that can be downloaded from the YMC Europe
homepage.

RP Screening Strategy

For immobilised stationary phases only
( Sample characteristics? )
\
( acidic | neutral | ( basic )
Y A \/
/ N\ N\ )
Aqueous solution pH 2.9 Aqueous solution pH 6.9 Aqueous solution pH 9.0
(0.1% HCOOH) (10 mM CH;COONH,) (20 mM NH,HCO,, adjusted
+ + with DEA)
1) ACN 1) ACN +
2) MeOH 2) MeOH 1) ACN
3) IPA 3) IPA 2) MeOH
4) THF 4) THF 3) IPA
Gradient: (95/5) — (20/80) Gradient: (95/5) — (20/80) 4) THF
. /L J Gradient: (95/5) — (20/80)
. J
A
Switch to isocratic
1) 15% lower B
2) 20% lower B
than at elution in gradient mode
A
Further optimisation
Flow rate Additive
Particle size Column dimension
Injection volume [Temperature]
Best resolution Try NP mode )
Final method
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Method Screening Strategy

SFC Screening Strategy

| Sample characteristics? |

Y

Choose mobile phase additive
Acidic: 0.1% FA, TFA, no additive
Basic: 0.1% DEA, butylamine, ethanolamine ...

1t Choice 2 Choice
1) CO,/MeOH 3) CO,/(MeOH/ACN 50:50)
2) CO,/EtOH 4) CO,/(MeOH/THF 50:50)*
3) CO,/IPA 5) CO,/(MeOH/MTBE 50:50)*
Gradient: (90/10) — (50/50) Gradient: (90/10) — (50/50)

(*only with immobilised phases)

Switch to isocratic
1) 15% lower B
2) 20% lower B
than at elution in gradient mode

\4
Further optimisation

Flow rate Additive
Particle size Column dimension
Injection volume [Temperature]

Best resolution .
Final method Try HPLC options ]

Abbreviations used:

FA (formic acid); HAc (acetic acid); TFA (trifluoroacetic acid); DEA (diethylamine); EtOH (ethanol); IPA (2-propanol);
THF (tetrahydrofuran); DCM (dichloromethane); MTBE (methyl tert-butyl ether); ACN (acetonitrile); MeOH (methanol)
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Application Database

A selection of chiral applications can be found in our searchable database:
https://www.ymc.co.jp/en/columns/application/

Here, you can look up known chiral applications for your compounds.

: YML, HPLC DATA SHEET
ymg| HPLC DAT/==L

Fo0FHoy (LRIDFHIY)

itk mnsg
SoARTRAUARIA K Ofloxacin (Levofloxacin) nm!el\‘ ydrobromide
trans-Stilbene oxide AB2010154
]
. 2 [re [ 40| Mo cHy
a O p '
©~ ‘_/Q 7 ! CH, n
ot b T ~ Gt
u
= - A
(5H}Otaxacin (s
" (Levofioxacin)
M R

Column - CHIRALART Celkiose-SC (5 ym)
- CHIRALART Amylose-C Neo (5 250X 46 mmiD.
" 250X 4.6 mmiD. ool e '(W s

Ewvent :n e Fiow rate +1.0 mUmin

rate A0 Temperature  : 40°C

ki P Detocton UV at3000m
SV at230nm o

Detection i injecton +5 L (100 pgimt)
+5yL (0.1 mgim



https://www.ymc.co.jp/en/columns/application/
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How to Choose the Correct Chiral Column

“Excellent products and service.”

“An excellent range of products. Chromatography gave excellent reproducibility,
even for very complex environmental samples. Support received
by YMC [...] was fantastic.”

Bruce Petrie, Robert Gordon University Aberdeen (UK)

Your YMC Success Rate

e Hit database: compiled from more than 500 samples supplied for HPLC/SFC contract service
e The 6 used CHIRAL ART phases can cover >90% of chiral separations
e About 95% of the LC applications are in NP/PO mode, while 5% are in RP mode
Method Development
* Method development based on phase screening

e According to your requirements

Preparative and Process Scale-Up

* Phase screening
e Preparative method development
e Small scale purification

CHIRAL ART Amylose-SA

I
CHIRAL ART Cellulose-SB

I
CHIRAL ART Cellulose-SC

.
CHIRAL ART Cellulose-SJ

-
CHIRAL ART Amylose-C (Neo) m

I
CHIRAL ART Cellulose-C

0% 20% 40% 60% 80%
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Contract Purification of Chiral Compounds

YMC offers contract purification of chiral compounds at a range of scales and by different techniques. This service is
provided by YMC Co., Ltd. in Japan.

Highly productive

Highly efficient preparative separation methods
(recycling chromatography, SFC, SMB)

Highly reliable

Extensive expertise and excellent performance
in scaling up of chromatographic purification

Cost competitive
Competitively priced YMC chiral packing materials used

Applicable to various scales

Equipped with dynamic axial compression columns with
a maximum inner diameter of up to 1000 mm and HPLC systems
with pumps up to a maximum flow rate of 25 L/min

GMP compliant purification service



lpankoe
Cross-Out
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Contract Purification of Chiral Compounds

Purification of trace
Preparative HPLC 10-1000 mm ID impurities to production
in commercial scale

Purification of trace
Equipment Preparative SFC 20-30 mm ID impurities to small scale
purification

Preparative method
SMB 10-80 mm ID development for SMB to
continuous production

mg-tons
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Ordering Information

CHIRAL ART Amylose-C Neo

Particle Column length [mm] Guard cartridges*
size with 10 mm length

3pum

5um

(pack of 5)

2.0 KBN99S03-0502WT | KBN99S03-1002WT | KBN99S03-1502WT | KBN99S03-2502WT | KBN99S03-01Q1GC

3.0 KBN99S03-0503WT | KBN99S03-1003WT | KBN99S03-1503WT | KBN99S03-2503WT | KBN99S03-0103GC

4.6 KBN99S03-0546WT KBN99S03-1046WT KBN99S03-1546WT KBN99S03-2546WT KBN99S03-0104GC
O

size W|th 10 mm length
(pack of 5 or 2)

2.0 KBN99S05-1002WT KBN99S05-1502WT KBN99S05-2502WT KBN99S05-01Q1GC

4.6 KBN99S05-1046WT KBN99S05-1546WT KBN99S05-2546WT KBN99S05-0104GC

10 KBN99S05-1010WT KBN99S05-1510WT KBN99S05-2510WT KBN99S05-0110CC

20 KBN99S05-1020WX KBN99S05-1520WX KBN99S05-2520WX KBN99S05-0120CCN

30 KBN99S05-1030WX KBN99S05-1530WX KBN99S05-2530WX KBN99S05-0130CCN

50 KBN99S05-1053DX KBN99S05-1553DX KBN99S05-2553DX KBN99S05-0553DXG**

CHIRAL ART Amylose-C

Particle Column length [mm] Guard cartridges*
size with 10 mm length

3um

(pack of 5)
2.0 KAN99S03-0502WT KAN99S03-1002WT KAN99S03-1502WT KAN99S03-2502WT KAN99S03-01Q1GC
3.0 KAN99S03-0503WT KAN99S03-1003WT KAN99S03-1503WT KAN99S03-2503WT KAN99S03-0103GC
4.6 KAN99S03-0546WT KAN99S03-1046WT KAN99S03-1546WT KAN99S03-2546WT KAN99S03-0104GC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

5pum

(pack of 5 or 2)
2.0 KAN99S05-1002WT KAN99S05-1502WT KAN99S05-2502WT KAN99S05-01Q1GC
4.6 KAN99S05-1046WT KAN99S05-1546WT KAN99S05-2546WT KAN99S05-0104GC

*Guard cartridge holder required, part no. XPGCH-Q1 (2.1, 3.0, 4.0 mm ID)

XPCHSPW?1 (10 mm ID)
XPGHFSP20ID (20 mm ID)
XPGHFSP20ID (20 mm ID)

**no holder required for 50 x 50 ID guard columns (no cartridge)
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CHIRAL ART Cellulose-C

Particle Column length [mm] Guard cartridges*
size with 10 mm length

Ordering Information

(pack of 5)

2.0 KCN99S03-0502WT | KCN99S03-1002WT | KCN99S03-1502WT | KCN99S03-2502WT | KCN99S03-01Q1GC
3pum 3.0 KCN99S03-0503WT | KCN99S03-1003WT | KCN99S03-1503WT | KCN99S03-2503WT | KCN99S03-0103GC

4.6 KCN99S03-0546WT KCN99S03-1046WT KCN99S03-1546WT KCN99S03-2546WT KCN99S03-0104GC

B
size W|th 10 mm length
(pack of 5 or 2)

2.0 KCN99S05-1002WT KCN99S05-1502WT KCN99S05-2502WT KCN99S05-01Q1GC

4.6 KCN99S05-1046WT KCN99S05-1546WT KCN99S05-2546WT KCN99S05-0104GC

10 KCN99S05-1010WT KCN99S05-1510WT KCN99S05-2510WT KCN99S05-0110CC
o 20 KCN99S05-1020WX KCN99S05-1520WX KCN99S05-2520WX KCN99S05-0120CCN

30 KCN99S05-1030WX KCN99S05-1530WX KCN99S05-2530WX KCN99S05-0130CCN

50 KCN99S05-1053DX KCN99S05-1553DX KCN99S05-2553DX KCN99S05-0553DXG**

CHIRAL ART Amylose-SA

Particle Column length [mm] Guard cartridges*
size with 10 mm length

(pack of 5)

2.0 KSA99S03-0502WT KSA99S03-1002WT KSA99S03-1502WT KSA99S03-2502WT KSA99S03-01Q1GC
3pum 3.0 KSA99S03-0503WT KSA99S03-1003WT KSA99S03-1503WT KSA99S03-2503WT KSA99S03-0103GC

4.6 KSA99S03-0546WT KSA99S03-1046WT KSA99S03-1546WT KSA99S03-2546WT KSA99S03-0104GC

O
size with 10 mm length
(pack of 5 or 2)

2.0 KSA99S05-1002WT KSA99S05-1502WT KSA99S05-2502WT KSA99S05-01Q1GC

4.6 KSA99S05-1046WT KSA99S05-1546WT KSA99S05-2546WT KSA99S05-0104GC

10 KSA99S05-1010WT KSA99S05-1510WT KSA99S05-2510WT KSA99S05-0110CC
o 20 KSA99S05-1020WX KSA99S05-1520WX KSA99S05-2520WX KSA99S05-0120CCN

30 KSA99S05-1030WX KSA99S05-1530WX KSA99S05-2530WX KSA99S05-0130CCN

50 KSA99S05-1053DX KSA99S05-1553DX KSA99S05-2553DX KSA99S05-0553DXG**

*Guard cartridge holder required, part no. XPGCH-Q1 (2.1, 3.0, 4.0 mm ID)
XPCHSPW1 (10 mm ID)

XPGHFSP20ID (20 mm ID)

XPGHFSP20ID (20 mm ID)

**no holder required for 50 x 50 ID guard columns (no cartridge)
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Ordering Information

CHIRAL ART Cellulose-SB

Particle Column length [mm] Guard cartridges*
size with 10 mm length

3um

(pack of 5)
2.0 KSB99S03-0502WT KSB99S03-1002WT KSB99S03-1502WT KSB99S03-2502WT KSB99S03-01Q1GC
3.0 KSB99S03-0503WT KSB99S03-1003WT KSB99S03-1503WT KSB99S03-2503WT KSB99S03-0103GC
4.6 KSB99S03-0546WT KSB99S03-1046WT KSB99S03-1546WT KSB99S03-2546WT KSB99S03-0104GC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

5pm

(pack of 5 or 2)
2.0 KSB99S05-1002WT KSB99S05-1502WT KSB99S05-2502WT KSB99S05-01Q1GC
4.6 KSB99S05-1046WT KSB99S05-1546WT KSB99S05-2546WT KSB99S05-0104GC
10 KSB99S05-1010WT KSB99S05-1510WT KSB99S05-2510WT KSB99S05-0110CC
20 KSB99S05-1020WX KSB99S05-1520WX KSB99S05-2520WX KSB99S05-0120CCN
30 KSB99S05-1030WX KSB99S05-1530WX KSB99S05-2530WX KSB99S05-0130CCN
50 KSB99S05-1053DX KSB99S05-1553DX KSB99S05-2553DX KSB99S05-0553DXG**

CHIRAL ART Cellulose-SC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

3um

(pack of 5)
2.0 KSC99S03-0502WT KSC99S03-1002WT KSC99S03-1502WT KSC99S03-2502WT KSC99S03-01Q1GC
3.0 KSC99S03-0503WT KSC99S03-1003WT KSC99S03-1503WT KSC99S03-2503WT KSC99S03-0103GC
4.6 KSC99S03-0546WT KSC99S03-1046WT KSC99S03-1546WT KSC99S03-2546WT KSC99S03-0104GC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

5pm

(pack of 5 or 2)
2.0 KSC99S05-1002WT KSC99S05-1502WT KSC99S05-2502WT KSC99S05-01Q1GC
4.6 KSC99S05-1046WT KSC99S05-1546WT KSC99S05-2546WT KSC99S05-0104GC
10 KSC99S05-1010WT KSC99S05-1510WT KSC99S05-2510WT KSC99S05-0110CC
20 KSC99S05-1020WX KSC99S05-1520WX KSC99S05-2520WX KSC99S05-0120CCN
30 KSC99S05-1030WX KSC99S05-1530WX KSC99S05-2530WX KSC99S05-0130CCN
50 KSC99S05-1053DX KSC99S05-1553DX KSC99S05-2553DX KSC99S05-0553DXG**

*Guard cartridge holder required, part no. XPGCH-Q1 (2.1, 3.0, 4.0 mm ID)

XPCHSPW1 (10 mm ID)
XPGHFSP20ID (20 mm ID)
XPGHFSP20ID (20 mm ID)

**no holder required for 50 x 50 ID guard columns (no cartridge)
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CHIRAL ART Cellulose-SJ

Particle Column length [mm] Guard cartridges*
size with 10 mm length

2.0

KSJ99S03-0502WT

KSJ99S03-1002WT

Ordering Information

KSJ99S03-1502WT

KSJ99S03-2502WT

(pack of 5)
KSJ99S03-01Q1GC

3pm 3.0

KSJ99S03-0503WT

KSJ99S03-1003WT

KSJ99S03-1503WT

KSJ99S03-2503WT

KSJ99S03-0103GC

4.6

KSJ99S03-0546WT

KSJ99S03-1046WT

KSJ99S03-1546WT

KSJ99S03-2546WT

KSJ99S03-0104GC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

(pack of 5 or 2)
2.0 KSJ99S05-1002WT KSJ99S05-1502WT KSJ99S05-2502WT KSJ99S05-01Q1GC
4.6 KSJ99S05-1046WT KSJ99S05-1546WT KSJ99S05-2546WT KSJ99S05-0104GC
10 KSJ99S05-1010WT KSJ99S05-1510WT KSJ99S05-2510WT KSJ99S05-0110CC
o 20 KSJ99S05-1020WX KSJ99S05-1520WX KSJ99S05-2520WX KSJ99S05-0120CCN
30 KSJ99S05-1030WX KSJ99S05-1530WX KSJ99S505-2530WX KSJ99S05-0130CCN
50 KSJ99S05-1053DX KSJ99S505-1553DX KSJ99505-2553DX KSJ99S05-0553DXG**

CHIRAL ART Cellulose-SZ

Particle Column length [mm] Guard cartridges*
size with 10 mm length

(pack of 5)
2.0 KSZ99S03-0502WT KSZ99S03-1002WT KSZ99S03-1502WT KSZ99S03-2502WT KSZ99S503-01Q1GC
3pum 3.0 KSZ99S03-0503WT KSZ99S03-1003WT KSZ99S03-1503WT KSZ99S03-2503WT KSZ99S503-0103GC
4.6 KSZ99S03-0546WT KSZ99S03-1046WT KSZ99S03-1546WT KSZ99S03-2546WT KSZ99S03-0104GC

Particle Column length [mm] Guard cartridges*
size with 10 mm length

(pack of 5 or 2)
2.0 KSZ99S05-1002WT KSZ99S05-1502WT KSZ99S05-2502WT KSZ99505-01Q1GC
4.6 KSZ99S05-1046WT KSZ99S05-1546WT KSZ99S05-2546WT KSZ99505-0104GC
10 KSZ99S05-1010WT KSZ99S05-1510WT KSZ99S05-2510WT KSZ99505-0110CC
o 20 KSZ99S05-1020WX KSZ99S05-1520WX KSZ99S05-2520WX KSZ99S505-0120CCN
30 KSZ99S05-1030WX KSZ99S05-1530WX KSZ99S505-2530WX KSZ99S505-0130CCN
50 KSZ99S05-1053DX KSZ99S505-1553DX KSZ99S505-2553DX KSZ99S05-0553DXG**

*Guard cartridge holder required, part no. XPGCH-Q1 (2.1, 3.0, 4.0 mm ID)

XPCHSPW1 (10 mm ID)
XPGHFSP20ID (20 mm ID)
XPGHFSP20ID (20 mm ID)

**no holder required for 50 x 50 ID guard columns (no cartridge)

Further dimensions or 10/20um columns
available on request
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Substance Index Substance Index

Substance page
Aminoglutethimide 16
Amlodipine 16
Amphetamine 29
N-CBZ-DL-Alanine 35, 50
Astaxanthin 38
Atropine 16
Benzoin 7,14, 36
Benalaxyl 30
Bepotastine 17
Bitertanol 30
1,2-Bis[(2-methoxyphenyl)phenylphosphino]ethane

(DIPAMP) 36
Carbinoxamine 17, 46
Cetirizine 17
Chloroquine 18
Citalopram 8,18
Cyproconazole 30
Diclobutrazole 30
Diniconazole 31
Donepezil 18, 50
Dorzolamide 19
Duloxetine hydrochloride 19
Econazole 19
Eletriptan hydrobromide 20
Enilconazole 31
Epoxiconazole 31
Esomeprazole 20
Fenoprofen 20
Flavanone 20
Flurbiprofen 21,42
Flutriafol 32
Fluvastatine 21
Galantamine 21
Hexaconazole 32
Hydroxychloroquine 22
Ibrutinib 22
Ibuprofen 13, 22
2,2'-Isopropylidenebis (4-phenyl-2-oxazoline)................ 38
Ketoprofen 22
Ketorolac 23
Lansoprazole 23

CHIRALCEL and CHIRALPAK are registered trademarks of Daicel Corporation.

Substance page
Levofloxacin 24
Linagliptin 23
Linalool 37
Luliconazole 23
Lurasidone 24
DL-Mandelic acid 37
Metoprolol 24
Metalaxyl 32
Myclobutanil 32
Naringenin 50
Ofloxacin 24
Oxybutynin 25
Paclobutrazol 33
Phenoxybenzamine 25
N-CBZ-Phenylalanine 35
DL-1-Phenylethyl amine 37
2-Phenylpropionic acid 49
Pindolol 25
Propiconazole 33
Propranolol 4,26, 45, 47, 50
Propiomazine 26
Rapeprazole 26
Rivaroxabane 26
Rosuvastatine 27
Sertraline hydrochloride 27
Spiroxamine 33
trans-Stilbene oxide 9, 39, 49
Tadalafil 27
Tebuconazole 34
Tetrahydrocannabinol 28
Triadimefon 34
Triadimenol 34
2,2,2-Trifluoro-1-(9-anthryl) ethanol 38
Trimebutine 28
Triticonazole 34
Troger’s base 38
Tropicamide 28
Valsartan 28
Verapamil 29
Warfarin 12, 29
Zopiclone 29
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“Our CHIRAL ART Cellulose-SC in 250 x 30 mm ID shows
incredible performance!"

“The transfer from analytical to prep. scale is very smooth.
Very symmetrical peaks, which only increase in height with higher loadings.”

Christian Siegl, Merck KgaA (DE)




Your regional office:

YMCEL America, Inc.

8 Charlestown Street
Devens, MA 01434

Phone +1 978 487 1100
Email: info@ymcamerica.com
www.ymcamerica.com

YMCL Europe GmbH
Schéttmannshof 19

D-46539 Dinslaken

Germany

Phone +49(0)2064427-0, Fax +49(0)2064 427-222
www.ymc.eu

¥YMCL schweiz GmbH

Im Wasenboden 8

4056 Basel

Switzerland

Phone +41(0)615618050, Fax +41(0)615618059
www.ymc-schweiz.ch

YMCL co., LTD.

YMC Karasuma-Gojo Bld. 284 Daigo-cho,
Karasuma Nishiiru Gojo-dori Shimogyo-ku,
Kyoto 600-8106 Japan

Phone +81(0)753424515, Fax +81(0)753424550
WWW.ymc.co.jp
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