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Fundamentals of Ascentis® ES Cyano
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Column Selectivity Dominates Resolution Equation*
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Important HPLC Stationary Phases on Silica

Choice of column is a critically important variable in determining
system selectivity, but chemical interaction at solid-liquid interfaces
Inside pores is complex and still not well understood.

Reversed Phase *  Normal Phase
- C18 * Bare silica (no phase)

« Embedded Polar Group (amide) * F5 (PFP)
* Phenyl « AMino

- Diol

e Fluorinated phenyl (PFP or F5)

R. A. Henry EAS 2010 4
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Selectivity Tools in Reversed-Phase HPLC"

Continuous variables (mobile phase):

» Solvent type (methanol, acetonitrile, etc.) More predictable
» pH (ionizable solutes most influenced) (modeling software
» Additives (type and concentration) available)

» Solvent strength (% ACN or MeOH)

» Temperature (only tool available in GC)

Discontinuous variable (stationary phase):

» Column type (stationary phase and particle Less predictable
substrate)

(but not hopeless!)

* Used in part with permission by John Dolan
R. A. Henry EAS 2010 5
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Classification by Chemical Interaction Types?

Bonded Dispersive H- Dipolar -1 Shape lonic
Phase | (Hydrophobic) | Bonding
é‘ C18 Very Strong Weak No No No Moderate
| -
©
@) C8 Strong Weak No No No Weak
al
Amide Strong Strong Moderate No Weak | Very weak
Acceptor
Phenyl Moderate Weak Weak Strong Strong Weak
Acceptor Donor (planar)
Cyano Moderate Weak Strong Weak No Strong
Acceptor
v P
F5/PFP Moderate Moderate Strong Strong Strong Strong
Acceptor Acceptor | (planar)

a. Using Euerby? variation of Snyder-Dolan-Carr Hydrophobic Subtraction Model3.

R. A. Henry EAS 2010
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Alkyl Bonded Phase (C18 and C8)

- C18 reagents are bulky and Primary
can leave some silanols phase R
unreacted (ca. 50%). reagent
« C8 reagents are smaller
and provide better silanol
coverage
* At pH >4, silanols can *Endcapping” reagent
lonize and add cation-
exchange character. ‘
— Si—— Si
Free silanol ‘ /
OH C‘) OH C‘)
R. A. Henry EAS 2010 7
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Amide (EPG) Bonded Phase

» Possible Solute Shielding
(basic solutes)- alkyl EPG
phases with embedded
polar groups have been
reported to correlate much
better with logP data than
C18 columns due their
higher base deactivation?.

e Possible H-bonding with
solutes that are good H-
bond donors (acids, etc.)

Free silanol

OH

R
Primary
phase
reagent
Amide carbonyl is also
a strong H-bond
reagent Z m
(‘) OH O

R. A. Henry EAS 2010
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Phenyl Bonded Phase

* Phenyl is a Lewis base or Primary
electron donor: TI-Tr phase
. ) . reagent
interaction can occur with

solutes that are deficient in
electrons (Lewis acids).
* Due to the rigid nature of
the aromatic ring, solute “Endcapping” reagent (

shape can dictate selectivity
(how closely solutes can
approach the ring).

A S
Free silanol ‘ /
OH (‘) OH C‘)

R. A. Henry EAS 2010 9

© 2010 Sigma-Aldrich Co. All rights reserved S’GMA -ALDH’CH@




Pentafluoro-Phenyl (F5) Bonded Phase

Newest Solid-Core Phase

Primary
phase
reagent

 PFP is a Lewis acid or
electron acceptor; -1 =
Interaction can occur with
solutes that are rich in F
electrons (Lewis bases).

F

* Due to the rigid aromatic
ring, solute shape can |
also dictate selectivity. "Endcapping” reagent (

 Dipolar and H-bonding
Interactions can also occur

Free silanol

|

| S

| /
OH ﬁ) OH (f

R. A. Henry EAS 2010 10
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Cyano Bonded Phase

« Cyano is a strong dipole
that can interact with other
dipoles on solutes.

e Cyano phases also have
moderate hydrophobic
character from alkyl ligands.

« Stability of newer Cyano
phases is now comparable
to all other HPLC phases.

Free silanol

OH

Newest Porous Phase

7
{

si—()
!

Primary
phase
reagent

“Endcapping” reagent

! O

\
\
I

OH

R. A. Henry EAS 2010
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Ascentis ES-Cyano Features and Specififcations

Features: Strong dipole attracts and separates polar molecules;
works very well in both reversed-phase and normal-phase modes;
extremely useful in HILIC mode; designed for high RP retention
and long lifetime; very compatible with LC/MS.
Specifications:

« USP Code- L10 (Cyano)

* Phase- Diisopropylcyanopropyl main phase; silanols endcapped

* Phase load- 10% carbon by wt

 Particle substrate- Spherical silica, type B (<5ppm metals)

 Surface area- 450 m?/g

» Particle Pore size- 100A

 Particle size- 3um and 5um

* pH range for longest life- 1-8

R. A. Henry EAS 2010 12
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Toluene Van Deemter Plot
- Efficiency vs Flow Velocity

Reduced Plate Height

. Ascentis ES Cyano 100x4.6mm

6 _

- Optimum Flow Rates:

—oum 5um — 1.5mL/min

<4 B- term effect ~ —3um 3um —2.25mL/min

3 - \

2 _

Velocity too low T
1 _
O I I I I I I I I I |
0 0.5 1 15 2 2.5 3 3.5 4 4.5 5

R. A. Henry EAS 2010 V (mms) 13
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Batch Test 1 — Ascentis ES Cyano, 5um

50% Acetonitrile 50% Water
1.5mL/min, 35°C, 254nm, 10uL
150x4.6mm 5um BL: 7122

Elution Order:

1. Uracil

2.  Acetophenone
3. Benzene

4, Toluene

N: 14,610
As: 1.05
L K': 2.51

M

1.0 2.0 3.0
Time (min)

Comparison to Express Fused-Core®
Plates: 30-35,000 /15cm

R. A. Henry EAS 2010 14
© 2010 Sigma-Aldrich Co. All rights reserved SIGMA-ALDRICH-




Batch Test 1 — Ascentis ES Cyano, 3um

50% Acetonitrile 50% Water
35°C, 254nm, 10pL Elution Order:
100x4.6mm 3um, BL 7141 1. Uracil
2.  Acetophenone
3. Benzene
” 4, Toluene
N: 13,273
As: 0.97
1.5mL/min k }L K': 2.35
/\ j\ N: 11,994
. As: 0.96
1.0mL/min K ]\ " .39
A o 20 30 20 5.0
Time (min)

Comparison to Express Fused-Core®

Plates: 20-25,000 /10cm
R. A. Henry EAS 2010 15
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Chromatography Mode Switching*

50% Acetonitrile 50% Water Elution Order:
1.5mL/min, 35°C, 254nm, 10uL 1 Uracil
150x4.6mm 5pm BL: 7122 2. Acetophenone
3. Benzene
Procedure: 4. Toluene
1. Reverse phase
2. Normal phase
3. Reverse phase :
4. 100% aqueous N: _15’191
5. Normal phase As:1.01
6. Reverse phase JL k: 2.43
N: 14,610
As: 1.05
k: 2.51
k._____A_JL__.
| T T T T T T T T T | T T T T T T T T T | T T T T T T T T T | T T T T T T T T T
1.0
Time (mln)
*Column dedication is highly recommended
R. A. Henry EAS 2010 16
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Mass Spectral Bleed TIC — Same Scales

ascl8control .
asc18_101609_003 Ascentis C18 Control 1: Scan ES+
TIC
5.95e9
m X
8.06
; 1.23 417
0.00 1.00 2.00 3,00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
712201_101609_3 . 1: Scan ES+
) Ascentis ES Cyano TIC
] 5.95e9
]
] 1.66 MW
0.00 1.00 2.00 3.00 4.00 5.00 ‘ 6.00 ‘ 7.00 ‘ 8.00 ‘ 9.00 ‘ 10.00
discovery _cyano_101609_3 1: Scan ES+
; Cyano D TIC
] 5.95e9
]
] 8.68
1 o031 1.10 1.68 3.15 3.71 7.16 JL
P e o e e e — ‘ e —— ey S
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
zorbax CN_101609_3 1: Scan ES+
_ . TIC
] Cyano Z (popular competitor) 5.9509
]
] 8.25
1 1.30 4.30 5.55 6.22
0.00 ‘ 1.00 ‘ 2.00 ‘ 3,00 ‘ 4.00 5.00 ‘ 6.00 ‘ 7.00 ‘ 8.00 ‘ 9.00 10.00
Supelcosil_cyano_101611 1: Scan ES+
TIC
5.95e9
7 T T 7T T T T T T T T ] Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

R. A. Henry EAS 2010 17
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Ascentis ES Cyano Stability: TFA 50° C

8.00 -1

0.072%
7.00 1
6.00 1
5.00 A
-3.0%
¥ 4.00 1
--------------------- Ll I I N et i
3.00 A -0.78%
200 rmow = e e e e e e e e e e oo T oo e e m oo m e -
-2.2%
1.00 f1
0.00 T T T T T ]
0 5,000 10,000 15,000 20,000 25,000 30,000

R. A. Henry EAS 2010

© 2010 Sigma-Aldrich Co. All rights reserved

Void Volumes

Mobile Phase: 35% Acetonitrile 65% Water 0.1% TFA
Flow Rate: 0.8mL/min

Temperature: 50°C

Detection: UV-254nm

Injection: 2pL; one injection every 60 minutes

Butylparaben
Ascentis
Competitor

Nitrobenzene
- == ==  Agcentis
- == == Competitor

Over many column
volumes of mobile phase
at elevated temperature,
Ascentis ES Cyano
proved more stable than
the leading CN phase.

Sample: Uracil (5ug/mL), Nitrobenzene (130ug/mL), Butyl paraben (10ug/mL)

Dimension: 150x2.1mm, 5um

18
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Ascentis ES Cyano Stability- RP Mode 0.1% TFA

Elution Order:

1. Uracil
1 2. Nitrobenzene
3. Butylparaben
2
n N: 9,500 3 N: 8,200
As: 1.07 As: 1.03
. K': 3.52 7.
30,000 Voids |y I <1749
n N: 9,500 N: 8.200
As: 1.08 /\ As: 1.03
15,000 Voidsfy | xass " 7.50
N: 9,600 N: 8.300
: As: 1.09 P
As: 1.03
et — rrrrrrrrt rrrr oot rrrrrrrrot rrrrrrrrt |
1.0 2.0 3.0 4.0 5.0
R. A. Henry EAS 2010 19
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Quantitative Column Classification Data?

Column Type Kop Sierp 00 Ocp | Ogap (7.6) | agap (2.7)
2
e Ascentis C18 7.35 1.50 1.59 0.37 0.31 0.08
©
O -
Q. | AscentsRP- | o) | 144 | 168 | 022 0.19 0.03
Amide
Ascentis C8 3.61 1.41 0.93 0.31 0.25 0.07
Ascentis Phenyl 2.54 1.37 0.97 0.95 0.38 0.11
\ 4
ASEES |5 0.91 121 | 257 | 0.64 0.88 0.18
Cyano
NS ~ J
Interaction strength- 2. Euerby (Tanaka)
R. A. Henry EAS 2010 hydrophobic solute 20
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Good Correlation between Same Phases on
Different Silica: Ascentis C18 vs Express C18

Fitted Line Plot

Porous vs Fused- C18 1 = 0.1089 + 1.158 C18 Express_1

Core®silica
S 0.0499185
1.54 : R-Sq 99.0%
13mM ammonium o R-Sq(adj) 99.0%

acetate, 30:70
H20:ACN, pH 6.91,
1.09 | 50 solutes (acid,

base, neutral)

“ R2 = 0.99
& 0.5-
@)
If two columns having the same phase
Gt are very different (nonideal), either
main phase, capping or substrate
os properties may be different.

| | | | | | |
-0.50 -0.25 0.00 0.25 050 0.75 1.00 1.25
C18 Express_1

R. A. Henry EAS 2010 21
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Columns with Similar Phases Should Also
Show High Correlation: Ascentis C18 vs C8

Fitted Line Plot
logk C8 = - 006344 + 09351 log k C18
1.04 5 0.0568501
R-5q 97 s
R-Sgtadi) 97 1%
Ui 13mM ammonium
acetate, 30:70
H20:ACN, pH 6.91,
&8 0.0 50 solutes (acid,
';, base, neutral)
2
R Increasing solute
polarity
il Y
I I | I [
=1L -0.5 0.0 0.5 Jo]
log k C18
R. A. Henry EAS 2010 22
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Columns with Different Phases Should Be
Orthogonal (Different). Ascentis C18 vs Amide

=) 0. 224965
R-50 63.8%
R-Sqgfadi) B4.5%

13mM ammonium
acetate, 30:70
H20:ACN, pH 6.91,
50 solutes (acid,
base, neutral)

Fitted Line Plot
logk RPA = - 003420 + 1014 logk C13
D
R2=0.70

0.5 4
<L
o i
= 0.0
=
o
L2

-0.5

Inereasing solute
polarity
*
=110 1 -
&
1 ] ] | I
1.0 0.5 0.0 ES 1.0
log k C18

R. A. Henry EAS 2010

© 2010 Sigma-Aldrich Co. All rights reserved
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Ascentis® Cyano vs Discovery® Cyano*, RP Mode

13mM ammonium acetate (70:30 water:acetonitrile) pH 7.0

Fitted Line Plot
log k Ascentis Cyano = 0.4228 + 1.658 log k Discovery Cyano
2.0 S 0.259666
R-Sq 90.9%

1.5 R-Sq(adj) 90.7%
£ 1.0-
3
2 027 Retention
()
@ 0.0 due tq
o combined
8 -0.59 polar and

nonpolar
-1.04 . -
Interactions
o
-1.54 T T T T T T T T
-15 -1.0 -05 0.0 0.5 1.0 1.5 2.0
log k Discovery Cyano
R. A. Henry EAS 2010 * Discovery silica is 200A and lower surface area 25
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Ascentis Cyano vs Discovery Cyano, HILIC Mode

2mM ammonium formate (5:95 water:acetonitrile) pH 7.2

Fitted Line Plot
log k Ascentis Cyano = - 0.1195 + 1.124 log k Discovery Cyano
1.5
S 0.166162
R-Sq 92.3%
R-Sqg(adj) 92.1%
1.0 _
o R2=0.92 .
S
9 0.5- .
e Retention
3 due to
< 0.0 mainly to
X
8 polar
-0.5- A interactions
°®
-1.0 T T T T
-1.0 -0.5 0.0 0.5 1.0 15
log k Discovery Cyano
R. A. Henry EAS 2010 26
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Ascentis Cyano vs Ascentis Si, HILIC Mode

2mM ammonium formate (5:95 water:acetonitrile) pH 7.2

Fitted Line Plot
log k Ascentis Cyano = - 0.1874 + 0.5236 log k Ascentis Si

= S 0.493241
R-Sq 33.1%
1.5+ R-Sq(adj) 31.6%
. R2 =0.33
S 1.0- Silica
3 _
& surface is
g 0.5 very polar
< and more
o 0 retentive in
(@]
B HILIC than
bl any bonded
[ )
104, | | | | | | phase.
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0
log k Ascentis Si
R. A. Henry EAS 2010 7
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Applications of Ascentis ES Cyano

R. A. Henry EAS 2010 28
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Antimalarial Compounds

He CHs  CH,

CH, N
| H
o]
X
S
N
Quinine
Mefloquine
CH,
cl N HZN\/\)\
= | NH
X N
=
HN PN ‘
N C
W & HiC X
CH, O
HC Primaquine
Chloroquine
R. A. Henry EAS 2010 29
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Anti-Malarial Drugs- RP Mode

column: Ascentis Cyano or Competitor CN 5 cm x 4.6 mm |.D.
5 um particles

Asce ntl S mobile phase A: 13 mM ammonium acetate in water (Reidel)

mobile phase B: 13 mM ammonium acetate in acetonitrile (Reidel) .
ES CyaQO Competitor CN

flow rate: 1.0 mL/min.

temp.: 35°C
det.: MSin ESI(+), SIR mode, 3
injection: 5 pL
sample: 1 ug/ml each in mobile phase A
gradient: min % A % B
0 80 20
1 80 20
10 40 60
4 11 80 20 4
1 3
1 2
e —
0 1 2 3 4 5 6 7 8 9 10 11 12

0 1 2 3 4 5 6 7 8 9 10 11 12

. . . Retention Time (min)
Retention Time (min)

Elution Order: Elution Order ( Note elution

order change):
1.  Chloroquine

1. Chloroquine

2. Quinine . :
2. Primaquine

3. Primaquine -
3. Quinine

4. Mefloquine _
4. Mefloquine

R. A. Henry EAS 2010 30

© 2010 Sigma-Aldrich Co. All rights reserved S’GMA -ALDH’CH i




Anti-Malarial Drugs- HILIC Mode

Ascentis ES Cyano Competitor CN

s
x 1
! ‘
) % A
B AL AL AL LU R L) AL L LU AL AL R KL LU LU LU AL LA LA L L L L L L AL AL L LAY R LAY AL L LRk LA LU LA RLL L) LLLL LALLM LRI LA KL LA LU AL AL L L
0 1 2 3 4 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
Retention Time (min) Retention Time (min)
column: Ascentis Cyano or Competitor CN 5 cm x 4.6 mm I.D.
Both 5 um particles i
mobile phase A: Water/Acetonitrile (5:95 v/v); 2 mM ammonium formate Elution Order
mobile phase B: Water/Acetonitrile (10:90 v/v); 10 mM ammonium formate (reversed vs RP):
flow rate: 1.0 mL/min. 1 mefloqume
temp.: 35°C ..
det.: MS in ESI(+), SIR mode 2. quinine
injection: 5 pL . .
sample: 1 pg/mL each in mobile phase A 3. primaquine
gradient: min % A % B
0 100 0 4. chloroquine
3 100 0
4 0 100
12 100 0
R. A. Henry EAS 2010 31
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Hydrophobic Bases on ES-Cyano

Reversed Phase Mode

Naphthalene
Neutral Hydrophobic

—N
Q \CH3
CH
0O Oy
H

Diphenhydramine Fluoxetine

2° Amine and Fluorines (Polar)

R. A. Henry EAS 2010 33
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| /) |: ACD

N
o >N, ?4©\ |, | abs
) Data

Fluoxetine

Diphenhydramine

O—CH,

Dihydroquinidine

\CHZ pKa Log P
N N Diphenhydramine| 8.76 3
Fluoxetine 10.05 3.93
Quinidine Quinidine 12.8 2.82
OH 9.28
4.77
Hydroquinidine 12.8 3.24
9.84
4.77
R. A. Henry EAS 2010 34
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DFQ — pH Change (Ascentis C18)

65% Methanol 35% 10mM Potassium Phosphate

Elution Order:

Uracil
1.0mL/min, 35°C, 220nm, 10uL(DFQN) Naphthalene
150x4.6mm, Sum Quinidine

|

I Diphenhydramine
I2 Hydroquinidine
|

’ 6
pH GS_J /\ Fluoxetine
|
1 |
pH 5.5 J\ A
1 |
pH 4.5 N

ogkwnE

©
1L
w
O
—
PN

o
I
N
o
?“
N

(o))
(0]
[ERY
o
=
N
[ERY
N

R. A. Henry EAS 2010 Time (min) 35
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DFQ — pH Change (Ascentis ES Cyano)

65% Methanol 35% 10mM Potassium Phosphate
1.0mL/min, 35°C, 220nm, 10uL(DFQN)
150x4.6mm, 5pm |

1 7 3
4
6

pH G'i_lt /Lj VAN

1 2 3 45

| 6

oH 5.5 ‘\ L %

1 3

4
6
pH 4.5 . M AN .
. Elution Order:
1 > 3 1. Uracil
4 6 2. Naphthalene
3. Quinidine

pH 3.2 | K 4.  Diphenhydramine

1| 3|4 5.  Hydroquinidine

H 2 5 6 6. Fluoxetine
p -lh_lhl T T |I T T T T | T T T T T T T T T | T T T T T T T T T | T T T T 1
0 | 10 20 30

Time (min)

R. A. Henry EAS 2010 : 36
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1 Elution Order:
DFQ —lonic Strength pH 5.5 (C18) L i
65% Methanol 35% Potassium Phosphate pH 5.5 2. Naphthalene
1.0mL/min, 35°C, 220nm, 10uL(DFQN) 3. Quinidine
4. Diphenhydramine
I'| 5. Hydroquinidine
N 4 A : 6.  Fluoxetine
30mM 1
s A
|
1 3 4 :
6 ¢
20mM 5 j\
~_,.L_/\JL /{\
|
1 3 4 6 I
10mM M I
- J\
1 I
3 |
6 4
3.5mM 5 2
' ! J\
0 2 4 6 8 10 12 14

Time (min)

R. A. Henry EAS 2010

© 2010 Sigma-Aldrich Co. All rights reserved
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Ascentis C18 (pH 5.5)

14.00 -
—— Naphthalene —=— Quinidine
12.00 1 —— Diphenhydramine —+— Hydroquinidine
—— Fluoxetine
10.00 -
8.00 - . . . . .
%
6.00 -
4.00 -
200 % ——
0.00 | | | | | | |
0 5 10 15 20 25 30 35
R. A. Henry EAS 2010 Molarity (mM) 38
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DFQ — lonic Strength pH 5.5 (Cyano)

65% Methanol 35% Potassium Phosphate pH 5.5

1.0mL/min, 35°C 220n|m, 10uL(DFQN) Elution Order:
1. Uracil
2. Naphthalene
3. Quinidine
4. Diphenhydramine
30mM 5. Hydroquinidine
6. Fluoxetine
20mM
10mM
1 4
: 3
| 4.5
3.5mM ' I 6
| T L}‘I I:LI T T T T | T T T T T T T T T | T T T I/I\I T T T |
0 | 10 20 30
I Time (min)

39
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Ascentis ES Cyano (pH 5.5)

14.00 -
12.00 - —— Naphthalene
—=— Quinidine
10.00 -
—<— Diphenhydramine
8.00 - —— Hydroquinidine
N% —— Fluoxetine
6.00 -
4.00 -
2.00 - X
0.00 | | | ‘ ‘ ‘ ‘
0 5 10 15 20 25 30 35
R. A. Henry EAS 2010 Molarity (mM) 40

© 2010 Sigma-Aldrich Co. All rights reserved S’GMA -A‘_DH’CH'a



Comparison of Tricyclic Antidepressants- RP Mode

85% RP Correlation

Ascentis ES Cyano

> 6 ; flow rate:

j\ /\/UL temp.:

———— Y = = det.:

0 2 4 6 8 10 12 14  injection:
Min sample:

Competitor CN

I

Min

R. A. Henry EAS 2010

© 2010 Sigma-Aldrich Co. All rights reserved

column:
mobile phase A:
3 mobile phase B:

mobile phase C:
mixing proportions:

as indicated; 15 cm x 4.6 mm,

5 um particle

20 mM potassium phosphate,
dibasic (pH 7.0 with phosphoric acid)
acetonitrile

methanol

A:B:.C, 25:60:15

2.0 mL/min

25° C

215 nm

S L

100 ug /mL in 70:30, water: methanol

Trimipramine
Doxepin
Amitriptyline
Imipramine
Nordoxepin
Nortriptyline
Desipramine
Protriptyline

ONogh~wWNPE

41
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Hydrocortisone and Hydrocortisone Acetate-
Normal Phase Mode

Elution Order:

Column: Ascentis Cyano 15 cm x 4.6 mm, 5 um 1. Hydrocortisone acetate
(577306-V)

Mobile phase: 90:10, heptane:ethanol
Flow rate: 1.0 mL/min n 2
Temperature: 25°C ﬂ
Detection: UV-254 nm

Injection: 5 pL :
Sample: 50 pug /mL in 92.5:2.5:5, (heptane:2- Ascentls ES Cyano

propanol:ethanol)

2. Hydrocortisone

0 2 4 6 8 10 12
Time (min)
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Isocyanate Derivatives- Reversed Phase Mode
(30% ACN)

Column: as indicated; 15 cm x 4.6 mm, 5 um particle
Mobile phase A: water with 0.1% ammonium acetate
Mobile phase B: acetonitrile with 0.1% ammonium acetate
3 Mixing proportions: A:B, 70:30

Flow rate: 1.0 mL/min

Temperature: 35°C

Detection: UV-254 nm

Injection: 5 pL

Sample: 20 pg /mL in 80:12:8,
water:acetonitrile:dimethylsulfoxide

vat L

Competitor CN

3
1 Elution Order:
2 1. 2,6-TDI
2. 1,6-HDI
3. 2,4-TDI 4
- 4. 44-MDI I\ Ascentis ES Cyano
_,J\JVAA_A_J
(l) T T T T T T T T T 1|() T T T T T T T T T 2|() T T T T T T T T T 3'() T 1
Time (min)
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Water Soluble Compounds- Reversed Phase Mode
(5% MeOH)

3,4
2 _ . .
1 Competitor CN Elution Order:

Norepinephrine

Normetanephrine
3,4-dihydroxymandelic acid
3,4-dihydroxyphenyl glycol
4-hydroxy-3-methoxymandelic acid
4-hydroxy-3-methoxyphenylglycol

5
I

4

2
1
3 5 6
/\/k MLAscentis ES Cyano
/‘__J T T T
4

L

ogkwnE

6 8

0 2
Time (min)
Column: 15 cm x 4.6 mm, 5 um particle
Mobile phase A: 95%Water 5% Methanol w/ 0.1% Formic acid
Flow rate: 1.0 mL/min
Temperature: 35°C
Detetion: UV-220 nm
Injection: 10 pL
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_  Dipole
Summary: Ascentis ES Cyano | >
C=N:

ot o
* The cyano group has a strong dipole that can interact
with polar moieties found in most analytes.

« Ascentis porous silica particles are available in range of
particle sizes and columns- fast LC to prep LC.

* The stable Ascentis ES Cyano phase may the most
versatile of all HPLC phases:
* Reversed-phase mode (100% aqueous to 100% ACN or MeOH).
—ldeal for fast LC-MS (balance of retention and selectivity).
« Aqueous Normal Phase (HILIC) mode (> 70% ACN or MeOH).

* Normal Phase mode (completely non-agueous); Cyano may be to
normal phase what C18 is to reversed-phase.
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