
DURABLE, HIGH EFFICIENCY CHIRAL COLUMNS

Since 1980, Regis Technologies, Inc. has proven to be a leader in 
chiral separations and services. Our support system to the analytical
and preparative chromatographer is a model other manufacturers of
chiral products try to emulate. Our technical expertise, professional
staff, and worldwide distribution network is highly respected and
praised in the chiral community.

Regis offers four different types of Chiral Stationary
Phases (CSP’s):
• Covalently bonded Pirkle-Type Concept 
• Davankov Ligand Exchange
• Protein-based 
• Covalently bonded 18 Crown-ether

The complete line of Pirkle-Type CSP’s and
Davankov Ligand Exchange columns are manu-
factured on-site at our cGMP facility in Morton
Grove, Illinois. Columns range from analytical to
preparative in size. Since Regis packs their own
columns, custom sized columns are easily attainable.

Regis maintains an extended inventory of Protein-based columns man-
ufactured by ChromTech in the United Kingdom and the covalently
bonded 18 Crown-Ether columns manufactured by RStech in South
Korea. Information on these product lines is readily available on our
website at www.registech.com.

As evidence of our commitment to the scientist in the lab, Regis is
pleased to present its Chiral Application Guide V. This new guide 
contains over 500 specific chiral applications using a variety of chiral
column types. We have also included a few new sections in this guide.
We added a Frequently Asked Question section and a Quick Scheme
Method Development section.

For applications not listed in this guide, Regis maintains a dedicated
chiral separations lab and chiral separations scientist. This enables
Regis to offer a Free Chiral Screening Service to the scientific commu-
nity. For specific column types, services or applications not listed in 
this guide, please contact Regis directly or visit our website for 
continuously updated information.

Regis Technologies, Inc.
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meet rigorous 
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quality control 

specifications 

before release.
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Advantages of the Pirkle-Type
Chiral Stationary Phases

Universal Solvent Capability
The entire family of Regis’ Pirkle-Type Chiral Stationary Phases (CSP’s)
can be used in BOTH normal and reversed-phase solvents. Due to the
fact that all of the Pirkle-Type CSP’s are covalently bonded, the columns
can tolerate all commonly used mobile phase combinations. 

Column Durability
Another advantage of covalent bonding is column durability. Listed
below are a few distinct benefits associated with the Pirkle-Type CSP’s:
• Long lasting columns
• Bonded selector will not leach off the silica gel
• Can tolerate sample overload
• Can utilize strong solvents for cleaning
• Columns are fully reversible
• Compatible in SFC and SMB applications

Ability to Invert Elution Order
All of the Pirkle-Type CSP’s, with the exception of Naphthylleucine, are
available in both enantiomeric forms. This allows the Chromatographer
to invert the elution order of the enantiomers by simply switching
columns. This advantage is essential when determining enantiomeric
purity when the trace enantiomer should elute before the major. Elution
order is also important in preparative chromatography because when
the desired enantiomer elutes first, purity and production efficiency
increases. 

Chromatographic Efficiency
Unlike most Chiral columns on the market, Pirkle-Type Chiral HPLC
columns show excellent chromatographic efficiency. The high density of
binding sites allows larger amounts of sample to be injected without
major changes in column performance.

Ease of Scale-up
Pirkle-Type CSP’s were designed to allow the Chromatographer to scale-
up their separation from analytical to preparative in a linear fashion.
Regis uses the highest grade silica gels available on the market today.
The 5-micron CSP’s are bonded on Exsil®. Our 10-micron and 16-
micron CSP’s are bonded on Kromasil®. Synthesis of the chiral selectors,
bonding of the different CSP’s, and column production is all performed
by Regis in one facility. This allows Regis total control over the product
line. This also allows Regis to perform special requests for the customer,
including custom bonding and custom column packing.
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Pirkle Chiral Stationary Phases 

The Pirkle-Concept Chiral Stationary Phases generally fall into three classes: π-electron
acceptor/π-electron donors, the π-electron acceptors and the π-electron donors. With
Pirkle Phases, chiral recognition occurs at binding sites. Major binding sites are classified
as π-basic or π-acidic aromatic rings, acidic sites, basic sites, and steric interaction sites.
Aromatic rings are potential sites for π-π interactions. Acidic sites supply hydrogens for
potential intermolecular hydrogen bonds-the hydrogen is often an amido proton (N-H)
from an amide, carbamate, urea, or amine. Basic sites, such as π-electrons, sulfinyl or
phosphinyl oxygens, and hydroxy or ether oxygens, may also be involved in hydrogen
bond formation. Steric interactions may also occur between large groups.

π-Electron Acceptor/π-Electron Donor Phases

• WHELK-O 1
• WHELK-O 2
• ULMO
• DACH-DNB

The latest and most revolutionary addition to the Pirkle-Concept series is the π-electron
acceptor/π-electron donor phase. This concept is an innovative incorporation of both 
π-acceptor and π-donor characteristics, resulting in a phase that can be used for a wide
variety of compound groups.

WHELK-O 1
The Whelk-O 1 Chiral Stationary Phase is based on 1-(3,5-Dinitrobenzamido)-1,2,3,4,-
tetrahydrophenanthrene. This phase allows separation of underivatized racemates from a
number of families including amides, epoxides, esters, ureas, carbamates, ethers,
aziridines, phosphonates, aldehydes, ketones, carboxylic acids, and alcohols.

The Whelk-O 1 was originally designed for the separation of underivatized non-steroidal
anti-inflammatory drugs (NSAIDs). This π-electron acceptor/π-electron donor phase
exhibits an extraordinary degree of generality, allowing resolution of a wide variety of
underivatized racemates. This broad versatility observed on the Whelk-O 1 column,
compares favorably with polysaccharide-derived chiral stationary phases. In addition,
because of the Whelk-O 1’s covalent nature, this chiral phase is compatible with all
commonly used mobile phases, including aqueous systems – a distinct advantage over
polysaccharide-derived chiral stationary phases. Other advantages include column
durability, excellent efficiency, elution order inversion allowing availability of both
enantiomeric forms, and excellent preparative capacity.

WHELK-O 2
The Whelk-O 2 is the covalent trifunctional version of the Whelk-O 1. The Whelk-O 2
retains the same chiral selector but modifies the support to silica from a monofunctional
linkage to a trifunctional. In most cases, the enantioselectivity remains the same allowing
the separation of the analogous family of racemates as does the Whelk-O 1.
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Whelk-O 2 was designed to enhance the stability of the stationary phase due to
hydrolysis while using strong organic modifiers such as trifluoroacetic acid. The Whelk-
O 2 is ideal for preparative separations since the material is bonded on 10 µm 100 Å
spherical Kromasil silica. This allows the preparative chromatographer to perform method
development on their analytical column and immediately scale-up to larger diameter
columns.

ULMO
The ULMO chiral stationary phase was developed by Austrian Researchers, Uray, Lindner,
and Maier. This CSP has a general ability to separate the enantiomers of many racemate
classes, and is particularly good at separating the enantiomers of aryl carbinols.

The ULMO CSP is based on a 3,5-Dinitrobenzoyl derivative of diphenylethylene-diamine. 

DACH-DNB
The innovative DACH-DNB CSP was designed by Italian chemists Dr. Francesco
Gasparrini, Misiti and Villani at Rome University “La Sapienza.” The DACH-DNB CSP;
which contains the 3,5-dinitrobenzoyl derivative of 1,2-diaminocyclohexane, has been
found to resolve a broad range of racemate classes including amides, alcohols, esters,
ketones, acids, sulfoxides, phosphine oxides, selenoxides, phosphonates,
thiophosphineoxides, phosphineselenides, phosphine-boranes, β-lactams, organo-
metallics, atropisomers and heterocycles.

π-Electron Acceptor Phases

• Pirkle 1-J
• α-Burke 2
• β-Gem 1
• Leucine
• Phenylglycine

The π-electron acceptor Pirkle Chiral Stationary Phases can be used to separate a wide
range of enantiomers without derivatization, as demonstrated for the following classes of
solutes: secondary benzyl alcohols, mandelic acid analogs, α-hydroxy-α-aryl
phosphates, α-tetralol analogs, propranolol analogs, β-hydroxy-aryl sulfoxides, alkyl-
aryl sulfoxides, diaryl sulfoxides, aryl-substituted cyclic phthalides, aryl-substituted
lactams, aryl-substituted succinimides, aryl-substituted hydantoins, bi-β-naphthol and its
analogs, and α-aryl acetamides.

PIRKLE 1-J
The Pirkle 1-J CSP is based on 3-(3,5-Dinitrobenzamido)-4-pheny-β-lactam. This unusual
β-lactam structure significantly alters its molecular recognition properties. The Pirkle 1J is
useful for the direct separation of underivatized β-blocker enantiomers. It can also be
used for the separation of the enantiomers of arylpropionic acid NSAID’s as well as other
drugs.

α-Burke 2
The α-Burke 2 phase, first prepared by J. A. Burke III, a graduate student of Dr. Pirkle, is
derived from dimethyl N-3,5-dinitro-benzoyl-α-amino-2,2-dimethyl-4-pentenyl
phosphonate. The α-Burke 2 has been specifically designed to directly separate the
enantiomers of β-blockers without chemical derivatization, but this chiral phase is not
limited solely to the separation of β-blocker enantiomers. It also resolves the enantiomers
of many compounds separated on π-acceptor Pirkle type chiral stationary phases.

β-GEM 1
β-Gem 1 is a π-acceptor chiral stationary phase and is derived from N-3,5-
dinitrobenzoyl-3-amino-3-phenyl-2-(1,1-dimethylethyl)-propanoate.

For a great many analytes, this chiral phase considerably outperforms its widely used
analog, phenylglycine. It can separate anilide derivatives of a wide variety of chiral
carboxylic acids, including nonsteroidal anti-inflammatory agents. 
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LEUCINE
The leucine CSP is based on the 3,5-dinitrobenzoyl derivative of leucine. This π-acceptor
phase demonstrates enhanced enantioselectivities for several classes of compounds,
including benzodiazapines.

PHENYLGLYCINE
Phenylglycine is based on the 3,5-dinitrobenzoyl derivative of phenylglycine.

This CSP resolves a wide variety of compounds which contain π-basic groups. These include:
aryl-substituted cyclic sulfoxides, bi-β-naphthol and its analogs, α-indanol and α-tetralol
analogs, and aryl-substituted hydantoins.

π-Electron Donor Phases

•  NAPHTHYLLEUCINE
The naphthylleucine phase is based on the N-(1-naphthyl) derivative of leucine. These
columns resolve essentially the same class of compounds as does the naphthylalanine
column, but typically with enhanced enantioselectivities for amino acids.

This π-donor chiral phase resolves DNB derivatives of amino acids as the free acid when using
the reversed-phase mode. In the classic normal-phase, this CSP can resolve the amides and
esters of DNB amino acids and will display typical alphas between 10 and 40. 

Davankov Ligand Exchange Chiral Stationary Phase

•  DAVANKOV

The Davankov chiral stationary phase is useful for the separation of underivatized amino
acid enantiomers. This phase operates according to the principles of ligand-exchange
chromatography (LEC), a technique pioneered by professor V. Davankov.

The Davankov column typically requires a mobile phase of aqueous methanol containing
copper (II) acetate. Regis provides either an HPLC column, or a kit which allows the user to
convert a standard ODS column into a Davankov Chiral Stationary Phase.

Protein-Based Chiral Stationary Phases

Regis Technologies carries a line of protein-based chiral columns manufactured by
ChromTech AB, Sweden. For additional product information and a Protein-Based Chiral
Stationary Phase application guide, please contact Regis directly.
• Chiral AGP (α glycoprotein)
• Chiral CBH (cellobiohydrolase)
• Chiral HSA (human serum albumin)

RStech Corporation ChiroSil® RCA(+) and SCA(-) 
18 Crown-Ether Chiral Stationary Phases

• ChiroSil RCA(+)
• ChiroSil SCA (-)

Developed by RStech Corporation in Daejeon, Korea, the ChiroSil phase is the newsest
addition to our chiral line of columns. This phase is prepared by a covalent trifunctional
bonding of (+) or (-)-(18-Crown-6)-tetracarboxylic acid as the chiral selector.

This phase which is available in analytical as well as preparative columns, is an excellent
choice for the separation of amino acids and compounds containing primary amines.

Like our other line of columns, this phase is highly durable, has universal solvent
compatibility, and has the ability to invert elution order.

As described above, Regis’ Chiral columns can be used to separate a wide variety of
enantiomers in numerous compound groups. Please refer to the Product List on page 7 for
particular column types, sizes, configurations and product numbers. Consult the application
separation data section that begins on page 8 for information regarding specific chiral
separations on a wide variety of compounds. See Application Indexes on page 85 for
particular compounds or column types of interest. 
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HPLC Chiral  Column Product  Lis t REGIS
PRODUCT PARTICLE SIZE COLUMN DIMENSIONS PRODUCT #

(R,R)-Whelk-O 1 5 µm, 100 Å 25 cm x 4.6 mm 786201
(R,R)-Whelk-O 1 5 µm, 100 Å 25 cm x 10.0 mm 786202
(S,S)-Whelk-O 1 5 µm, 100 Å 25 cm x 4.6 mm 786101
(S,S)-Whelk-O 1 5 µm, 100 Å 25 cm x 10.0 mm 786102

(R,R)-Whelk-O 1 10 µm, 100 Å 25 cm x 4.6 mm 786515
(R,R)-Whelk-O 1 10 µm, 100 Å 25 cm x 10.0 mm 786525
(R,R)-Whelk-O 1 10 µm, 100 Å 25 cm x 21.1 mm 786535
(R,R)-Whelk-O 1 10 µm, 100 Å 50 cm x 21.1 mm 786545
(S,S)-Whelk-O 1 10 µm, 100 Å 25 cm x 4.6 mm 786615
(S,S)-Whelk-O 1 10 µm, 100 Å 25 cm x 10.0 mm 786625
(S,S)-Whelk-O 1 10 µm, 100 Å 25 cm x 21.1mm 786635
(S,S)-Whelk-O 1 10 µm, 100 Å 50 cm x 21.1 mm 786645
(R,R)-Whelk-O 2 10 µm, 100 Å 25 cm x 4.6 mm 786315
(R,R)-Whelk-O 2 10 µm, 100 Å 25 cm x 10.0 mm 786325
(R,R)-Whelk-O 2 10 µm, 100 Å 25 cm x 21.1 mm 786335
(R,R)-Whelk-O 2 10 µm, 100 Å 50 cm x 21.1 mm 786345
(S,S)-Whelk-O 2 10 µm, 100 Å 25 cm x 4.6 mm 786315
(S,S)-Whelk-O 2 10 µm, 100 Å 25 cm x 10.0 mm 786325
(S,S)-Whelk-O 2 10 µm, 100 Å 25 cm x 21.1mm 786335
(S,S)-Whelk-O 2 10 µm, 100 Å 50 cm x 21.1 mm 786345

(R,R)-ULMO 5 µm, 100 Å 25 cm x 4.6 mm 787200
(R,R)-ULMO 5 µm, 100 Å 25 cm x 10.0 mm 787201
(S,S)-ULMO 5 µm, 100 Å 25 cm x 4.6 mm 787100
(S,S)-ULMO 5 µm, 100 Å 25 cm x 10.0 mm 787101

(R,R)-DACH-DNB 5 µm, 100 Å 25 cm x 4.6 mm 788101
(R,R)-DACH-DNB 5 µm, 100 Å 25 cm x 10.0 mm 788102
(S,S)-DACH-DNB 5 µm, 100 Å 25 cm x 4.6 mm 788201
(S,S)-DACH-DNB 5 µm, 100 Å 25 cm x 10.0 mm 788202

(3R,4S)-Pirkle 1-J 5 µm, 100 Å 25 cm x 4.6 mm 731044
(3R,4S)-Pirkle 1-J 5 µm, 100 Å 25 cm x 10.0 mm 731244
(3S,4R)-Pirkle 1-J 5 µm, 100 Å 25 cm x 4.6 mm 731045
(3S,4R)-Pirkle 1-J 5 µm, 100 Å 25 cm x 10.0 mm 731245

(R,R)-α-Burke 2 5 µm, 100 Å 25 cm x 4.6 mm 735035
(R,R)-α-Burke 2 5 µm, 100 Å 25 cm x 10.0 mm 735235
(S,S)-α-Burke 2 5 µm, 100 Å 25 cm x 4.6 mm 735037
(S,S)-α-Burke 2 5 µm, 100 Å 25 cm x 10.0 mm 735237

(R,R)-β-Gem 1 5 µm, 100 Å 25 cm x 4.6 mm 731043
(R,R)-β-Gem 1 5 µm, 100 Å 25 cm x 10.0 mm 731243
(S,S)-β-Gem 1 5 µm, 100 Å 25 cm x 4.6 mm 731029
(S,S)-β-Gem 1 5 µm, 100 Å 25 cm x 10.0 mm 731229

D-Leucine 5 µm, 100 Å 25 cm x 4.6 mm 731054
D-Leucine 5 µm, 100 Å 25 cm x 10.0 mm 731254
L-Leucine 5 µm, 100 Å 25 cm x 4.6 mm 731041
L-Leucine 5 µm, 100 Å 25 cm x 10.0 mm 731241

D-Phenylglycine 5 µm, 100 Å 25 cm x 4.6 mm 731021
D-Phenylglycine 5 µm, 100 Å 25 cm x 10.0 mm 731221
L-Phenylglycine 5 µm, 100 Å 25 cm x 4.6 mm 731024
L-Phenylglycine 5 µm, 100 Å 25 cm x 10.0 mm 731224

L-Naphthylleucine 5 µm, 100 Å 25 cm x 4.6 mm 731034
L-Naphthylleucine 5 µm, 100 Å 25 cm x 10.0mm 731234

Davankov 5 µm, 100 Å 15 cm x 4.6 mm 731653

Chiral AGP 5 µm, 300 Å 10 cm x 4.0 mm 732200
Chiral AGP 5 µm, 300 Å 15 cm x 4.0 mm 732199
Chiral CBH 5 µm, 300 Å 10 cm x 4.0 mm 732350
Chiral CBH 5 µm, 300 Å 15 cm x 4.0 mm 732351
Chiral HSA 5 µm, 300 Å 10 cm x 4.0 mm 732240
Chiral HSA 5 µm, 300 Å 15 cm x 4.0 mm 732239

Chirosil® RCA(+) 5 µm, 100 Å 15 cm x 4.6 mm 799001
Chirosil® RCA(+) 5 µm, 100 Å 25 cm x 4.6 mm 799002
Chirosil® SCA(+) 5 µm, 100 Å 15 cm x 4.6 mm 799101
Chirosil® SCA(+) 5 µm, 100 Å 25 cm x 4.6 mm 799102
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Bulk material available.
SFC columns available.

NOTE: All columns listed contain chiral
stationary phases that are covalently
bound on 5 µm or 10 µm 100 Å
spherical silica. A large variety of
column dimensions and/or particle 
sizes are available upon request.
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Ketoprofen Naproxen (semi prep)

Cicloprofen

Etodolac

Tiaprofenic Acid

Fenoprofen

Ketoprofen as 1-naphthylamidePirprofen

Ketoprofen
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = (47/47/6)

CH2Cl2/Hexane/Ethanol +
0.01 M Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 11.0 min
k'1 = 3.63
α = 1.35
reference 46

CH3

OH

O
O

H3C

Naproxen (semi prep on 
analytical column)

80:20:0.5 hexane/IPA/HOAc
1 ml/min; 300 nm
Run Time = 18 min
inject 400 µl @ 

31.5 mg/ml = 12.6 mg
4.6 mm x 25 cm Whelk-O 1
reference 6

Fenoprofen
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = (98/2)

Hexane/IPA +
0.1% Acetic Acid

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 14.5 min
k'1 = 2.62
α = 1.66
reference 46

Etodolac
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98/2)

Hexane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 14.5 min
k'1 = 2.43
α = 1.50
reference 48

Cicloprofen
20% IPA/hex, 1g/L NH4OAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.16
α = 2.15
reference 4

CH3

OH

O

Tiaprofenic Acid
20% IPA/hex, 1g/L NH4OAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.02
α = 1.09
reference 4

CH3

OH

O

SO

CH3

OH

O
N

Cl

Pirprofen
20% IPA/hex, 1g/L
NH4OAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.85
α = 1.81
reference 4

Column: (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (70/30) 

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 230 nm
Run Time = 13 min
k'1 = 1.51
α = 1.25
reference 48



Aryl Propionic Acid Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) REGIS
Naproxen (R:S=30:70) Cicloprofen

Naproxen (Normal Phase)

Naproxen (Reversed Phase)

Flurbiprofen

Ibuprofen

Naproxen Diisopropyl AmideLoxoprofen

Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase (90/10) 

Heptane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 230 nm
Run Time = 8.5 min
k'1 = 1.54
α = 1.34
reference 48

CH3

OH

O

Cicloprofen
70:30:0.5 hexane/IPA/HOAc
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.48
α = 1.35
reference 26

Ibuprofen
Column = (R,R)-Whelko-O 1

25 cm x 4.6 mm
Mobile Phase: (90/10)

Hexane/IPA +
0.01 M Ammonium 
Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 11.8 min
k'1 = 3.21
α = 1.72
reference 46

Flurbiprofen
Column = (R,R)-Whelko-O 1

25 cm x 4.6 mm
Mobile Phase: (90/10)

Hexane/IPA +
0.01 M Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 20.5 min
k'1 = 5.90
α = 1.76
reference 46

Naproxen (Reversed Phase)
Column = (R,R)-Whelko-O 1

25 cm x 4.6 mm
Mobile Phase: (80/20)

CH3OH/H2O + 
0.1% Acetic Acid

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.0 min
k'1 = 1.63
α = 1.64
reference 46

Naproxen (Normal Phase)
Column = (R,R)-Whelko-O 1

25 cm x 4.6 mm
Mobile Phase: (60/40)

Hexane/IPA + 
0.1% Acetic Acid

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 1.40
α = 2.03
reference 46

Naproxen Diisopropyl Amide
10%EtOH/hex
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.23
α = 1.53
reference 26

Loxoprofen
Column = (R,R)-Whelko-O 1

25 cm x 4.6 mm
Mobile Phase: (85/15)

Hexane/Ethanol +
0.01 M Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 15.0 min
k'1 = 5.41
α = 1.30
reference 46
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3,5-Dimethylanilide-R,S-Ibuprofen Naproxen Methyl Ester

Naproxen

Indoprofen

α-Trityl-2-naphthalene Propionic Acid

Naproxen Methyl Amide

Column = (3R,4S)-Pirkle 1-J
25 cm x 4.6 mm
Mobile Phase = (85/15) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 13.0 min
k'1 = 2.91
α = 1.36
reference 46

H3CO

CH3

OCH3

O

Naproxen Methyl Ester
20% IPA/hex, 1g/L NH4OAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.42
α = 1.42
reference 14

H3CO

CH3

N

O

CH3

H

Naproxen Methyl Amide
20% IPA/hex, 1g/L NH4OAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 18.73
α = 1.41
reference 14

Indoprofen
Column = (S,S)-Whelk-O 1

10/100 (FEC) 25 cm x 4.6 mm
Mobile Phase = (80/20)

Hexane/Ethanol + 
0.01 M Ammonium 
Acetate

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time 17.0 min
k'1 = 8.93
α = 1.32
reference 46

Naproxen
Extract from Aleve® tablet (99.4%ee)
80:20:0.5 hexane/IPA/HOAc
2 ml/min; 254 nm
Run Time = 10 min
4.6 mm x 25 cm (S,S) 

Whelk-O 1
Sample prep: 1/2 tablet partitioned

between 1M HC1 (2 ml) and
CH2C12 (5 ml) with sonication.
CH2C12 layer filtered through glass
wool and injected

α-Trityl-2-naphthalene 
propionic acid

Column = (R,R)-ULMO
25 cm x 4.6 mm

Mobile Phase =
(97/3)Hexane/IPA

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.0 min
k'1 = 1.57
α = 1.79
reference 46

CH3

OH

O

O

H3C
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Tetrahydropyrimindine Carboxylic Acid Phenylbutyric acid

2-Phenylcyclopropane Carboxylate Trolox

1,1'-binaphthyl-2,2'-diylhydrogen phosphateMandelic Acid

Column: (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase: (90/10)

Heptane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 215 nm
Run Time: 14 min
k'1 = 3.38
α = 1.21
reference 48

Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA + 0.1% TFA
Flow Rate = 2.0 mL/min
Detection = UV 215 nm
Run Time = 6.5 min
k'1 = 3.19
α = 1.16
reference 48

OH

O

99:1:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 17 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.06
α = 1.28
reference 18

O
CH3

O
OH

CH3

CH3

H3C

HO

Trolox
95:5:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 19 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.09
α = 1.21
reference 18

99:1:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 16 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.45
α = 1.38
reference 18

OH

O

2-Phenylcyclopropane 
Carboxylate

99:1 hexane/IPA
1 ml/min; 220 nm
Run Time = 18 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.19
α = 1.34
reference 18

56:44 H2O/MeOH, 0.1%
HOAc
1 ml/min; 254 nm
Run Time = 18 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.46
α = 1.27

OH

OH

O

Mandelic Acid
0.1% HOAc in water
1 ml/min; 254 nm
Run Time = 13 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.08
α = 1.13
reference 18

O

O

P

OH

O

k'1 = 3.45

α = 1 38

OH

O

Ph Ph
Ph
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Trolox Calcium Channel Blocker

O

CH3

OH

O

CH3

HO

H3C

CH3

Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (95/5) 

Hexane/IPA +
0.1% Acetic acid

Flow Rate = 1.5 mL/min
Detection = UV 280 nm
Run Time = 12.5 min
k'1 = 2.18
α = 2.68
reference 46

Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 230 nm
Run Time = 6 min
k'1 = 0.55
α = 2.06
reference 48

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 2.03
α = 2.10
reference 49

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 14.5 min
k'1 = 7.24
α = 1.22
reference 50

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 4.20
α = 1.11
reference 50

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 10.0 min
k'1 = 2.07
α = 2.62
reference 49

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 11.5 min
k'1 = 5.44
α = 1.34
reference 50

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase: (95/5)

Hexane/IPA + 0.1%
Trifluoroacetic Acid

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 3.5 min
k'1 = 0.84
α = 1.36
reference 49
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Phenylsuccinic Acid 4-Chloromandelic Acid

Suprofen

Ketorolac

Ditoluoyltartaric Acid

α-Methoxyphenyl Acetic Acid

1-Cyclopentyl-1-phenylacetic AcidTrolox-methylether

Phenylsuccinic Acid
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 1.71
α = 1.22
reference 48

4-Chloromandelic Acid
Column = (R,R)-Whelk-O 2

25 cm x 4.6 mm
Mobile Phase = (70/30)

H2O/CH3OH
+ 0.1% Acetic Acid

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.0 min
k'1 = 1.95
α = 1.43
reference 46

α-Methoxyphenyl Acetic Acid
Column = (S,S)-Whelk-O 1

10/100 (FEC) 25 cm x 4.6 mm
Mobile Phase = (90/10)

Hexane/Ethanol +
0.01 M Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 220 nm
Run Time = 10.0 min
k'1 = 2.96
α = 1.61
reference 46

Ditoluoyltartaric Acid
Column: (S,S)-ULMO 

25 cm x 4.6 mm
Mobile Phase: (90/10) 

Hexane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 12.0 min
k'1 = 2.47
α = 1.19
reference 48

Ketorolac
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = (98/2)

Hexane/IPA + 
0.1% TFA

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 20.0 min
k'1 = 8.87
α = 1.15
reference 46

Suprofen
Column = (S,S)-Whelk-O 1

10/100 (FEC) 
25 cm x 4.6 mm

Mobile Phase = 
(80/20) Hexane/IPA +
0.01 M Ammonium Acetate

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 18.0 min
k'1 = 9.76
α = 1.27
reference 46

1-Cyclopentyl-1-phenylacetic Acid
Column: (S,S)-ULMO 25 cm 

x 4.6 mm
Mobile Phase: (99/1) 

Hexane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 12.0 min
k'1 = 2.46
α = 1.19
reference 48

Trolox-methylether
Column: (S,S)-ULMO 

25 cm x 4.6 mm
Mobile Phase: (90/10) 

Hexane/IPA 
+ 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 6.0 min
k'1 = 0.32
α = 2.50
reference 48

REGIS TECHNOLOGIES CHIRAL APPLICATION GUIDE V • WWW.REGISTECH.COM/chiral/applications 13

Other  Carboxyl ic  Acids REGIS



1-Cyclohexyl-1-phenylacetic Acid 2-(2-Chloro-4-methylphenoxy)propionic Acid

4-(Trifluoromethyl)mandelic Acid

2-(3-Chlorophenoxy) Propionic AcidVanilmandelic Acid

1-Cyclohexyl-1-phenylacetic Acid
Column: (S,S)-ULMO 25 cm 

x 4.6 mm
Mobile Phase: (99/1) 

Hexane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 13.0 min
k'1 = 2.53
α = 1.18
reference 48

2-(2-Chloro-4-methylphenoxy)propionic Acid
Column: (S,S)-ULMO 25 cm x 4.6 mm
Mobile Phase: (99/1) 

Hexane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 11.0 min
k'1 = 2.22
α = 1.11
reference 48

Vanilmandelic Acid
Column: (S,S)-Whelko-O 1

10/100 (FEC) 25 cm x 4.6
Moblie Phase: (85/15) 

Hexane/Ethanol +
0.01 M Ammonium Acetate

Flow Rate: 2.0 mL/min
Detection: UV 254 nm
Run Time: 22.0 min
k'1 = 12.34
α = 1.27
reference 46

2-(3-Chlorophenoxy) Propionic Acid
Column: (R,R)-Whelko-O 1

10/100 (FEC) 25 cm x 4.6
Moblie Phase: (99/1) 

Hexane/IPA
Flow Rate: 1.5 mL/min
Detection: UV 254 nm
Run Time: 17.0 min
k'1 = 6.09
α = 1.42
reference 46

4-(Trifluoromethyl)mandelic Acid
Column: (S,S)-Whelko-O 1

25 cm x 4.6
Moblie Phase: (92/8) 

Hexane/Ethanol +
0.01 M Ammonium 
Acetate

Flow Rate: 1.5 mL/min
Detection: UV 254 nm
Run Time: 11.0 min
k'1 = 3.59
α = 1.40
reference 46
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Methyl Mandelate 2-Methyl-1-Indanone

OH

O

O

CH3

Methyl Mandelate
73:27:0.1 H2O/CH3CN/HOAc
1 ml/min; 254 nm
Run Time = 20 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.27
α = 1.15
reference 18

O

CH3

2-Methyl-1-Indanone
99:1 hexane/IPA
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.00
α = 1.12
reference 18

95:5:0.5 hexane/IPA/HOAc
1 ml/min; 280 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.27
α = 1.28
reference 26

O

CH3

OEt

O95:5:0.5 hexane/IPA/HOAc
1 ml/min; 280 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.75
α = 2.53
reference 26

O

CH3

OEt

O

95:5:0.5 hexane/IPA/HOAc
1 ml/min; 280 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.85
α = 1.70
reference 26

O

O

O93:7:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
run time = 30 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 8.10
α = 1.21
reference 18

20% IPA/hex
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.66
α = 1.29
reference 7

90:10 hexane/IPA
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.41
α = 1.81
reference 7
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O

CH3

OH

O

H3C

O

H3CO

O

O



3-Methyl-1-Indanone DPHB

O

CH3

3-Methyl-1-Indanone
k'1 = 6.11
α = 1.18
99:1 hexane/IPA
1 ml/min; 254 nm
Run Time = 20 min
4.6 mm x 25 cm Whelk-O 1
reference 18

O

OH

DPHB
6% EtOH/hexane
1 ml/min; 254 nm
Run Time = 41 min
4.6 mm x 25 cm Whelk-O 1
reference 29

H3C

O

20% IPA/hex
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.17
α = 1.66
reference 7

Column = L-Leucine
25 cm x 4.6 mm
Mobile Phase = (99.5/0.5) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 11.5 min
k'1 = 2.42
α = 1.21
reference 57

O

S

98:2 hexane/IPA
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 7.82
α = 1.12
reference 7

O
O
O

EtO
O

H

H

O

OEt
O

MeOH/IPA/hexane
1 ml/min; 254 nm
Run Time = 17 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 12.73
α = 1.16
reference 19

10% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 2.27
α = 1.11
reference 26

H3CO

O

OCH3

O

97:3 hexane/IPA
1 ml/min; 254 nm
Run Time = 27 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 8.46
α = 1.08
reference 18 OO
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2-Methyl-1-Tetralone Diperodon

1,3,5-Triphenylpent-4-yn-1-one

O

CH3

2-Methyl-1-Tetralone
99:1 hexane/IPA
1 ml/min; 254 nm
Run Time = 12 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.76
α = 1.11
reference 18

Diperodon
Column = (R)-α-Burke 2 25 cm x 4.6 mm
Mobile Phase = (48/48/4) CH2Cl2/Hexane/Ethanol 

+ 1.5 mM Ammonium Acetate
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 9.0 min
k'1 = 1.7
α = 1.25
reference 46

1,3,5-Triphenylpent-4-yn-1-one
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = 

Hexane + 
0.5% IPA

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 6.5 min
k'1 = 1.19
α = 1.19
reference 46

Column = (S,S)-
Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = 

(98/2) 
Hexane/IPA 

Flow Rate = 1.0 mL/min
Detection = 

UV 254 nm
Run Time = 20.5 min
k'1 = 1.62
α = 4.18
reference 51

OO

10% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 0.67
α = 1.16
reference 26

Column = (S,S)-
Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = 

(98/2) 
Hexane/IPA 

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 34.0 min
k'1 = 8.00
α = 1.44
reference 51

Column = D-Phenylglycine
25 cm x 4.6 mm
Mobile Phase = 99/1)

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 13.5 min
k'1 = 3.10
α = 1.18
reference 57

Column = (S,S)-β-Gem 1
25 cm x 4.6 mm
Mobile Phase = (99.5/0.5)

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 14.5 min
k'1 = 2.67
α = 1.43
reference 57
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Buckminsterfullerene-Enone [2+2] Photoadducts
Semi-prep separation on 

analytical column
2:1 toluene/hexane
1 ml/min; 400 nm
Run Time = 22 min
Sample: 100µ1 of 

5 mg/ml solution (0.5 mg)
4.6 mm x 25 cm Whelk-O 1
reference 8

Troger’s Base
Column: (R,R)-Whelko-O 1

(10/100) (FEC) 25 cm x 4.6 mm
Mobile Phase: (96/4) Hexane/Ethanol
Flow Rate: 1.5 mL/min
Detection: UV 254 nm
Run Time = 10.0 min
k'1 = 2.52
α = 1.80
reference 46

N

N

O

Bz

CH3

30% EtOH/hexane
1 ml/min; 254 nm
run time = 18 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 2.46
α = 2.09
reference 18
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EEDQ

BOC-Ala

CBZ-Val

CBZ-Phe

CBZ nornicotine

N O

O O

EEDQ
90:10 hexane/IPA
1 ml/min; 254 nm
Run Time = 25 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.53
α = 2.13
reference 18

k'1 = 1.75

N
O

N

O

Omethanol
2 ml/min; 254 nm
Run Time = 6 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.75
α = 1.20
reference 7

CBZ nornicotine

N

N

O O

CBZ nornicotine
1:3 MeOH/dichloromethane
1 ml/min; 254 nm
Run Time = 5 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 0.37
α = 1.38
reference 7

O N

O

H

OH

O

CBZ-Phe
95:5:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 40 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 10.2
α = 1.20
reference 18

O N

O

H

OH

O

CBZ-Val
95:5:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 19 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.49
α = 1.13
reference 18

O N

O

H

CH3

OH

O

BOC-Ala
98:2:0.2 hexane/IPA/HOAc
1 ml/min; 220 nm
Run Time = 17 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.43
α = 1.09
reference 18

15% EtOH/hexane
1 ml/min; 254 nm
Run Time = 16 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.79
α = 1.66
reference 18

O
N

O

O

H

80:20:0.1 hexane/IPA/HOAc
1 ml/min; 254 nm
Run Time = 25 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.97
α = 1.36
reference 18 N

O

OH

Ph

Ph



CH3

N
H

O

H

ethyl acetate
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.50
α = 1.56
reference 7

CH3

N
H

O

CH3

ethyl acetate
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.64
α = 2.06
reference 26

CH3

N
H

O

ethyl acetate
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.16
α = 5.56
reference 7

CH3

N

O

2%EtOH/hex
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.13
α = 1.03
reference 26

ethyl acetate
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 0.14
α = 3.21
reference 26

N O
H

Me Et

95:5:0.5 hexane/IPA/HOAc
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 14.97
α = 1.12
reference 7

20% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.45
α = 1.34
reference 26

N
p-Ts

10% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.64
α = 1.11
reference 26

N
p-Ts
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k'1 = 0.14

α = 3.21

CH3

N
H

O



N

CH3

H

CH3

O
20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 3.72
α = 3.17
reference 38

N

CH3

H

O

Cl

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 1.48
α = 11.6
reference 38

N

CH3

H

CH3

O

I

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 4.10
α = 5.12
reference 38

N

CH3

H

O

Br

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 1.75
α = 13.7
reference 38

N

CH3

H

O

Br

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 1.61
α = 12.8
reference 38

N

CH3

H

O
20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 1.39
α = 6.74
reference 38

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 10.87
α = 1.29
reference 38

N

CH3

H

O

F

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 1.17
α = 7.29
reference 38

P

N
H

O

OEt

OEt
H3C

CH3
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P

N
H

O

OEt

OEt
H3C

CH3

F

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 0.83
α = 1.39
reference 38

P

N
H

O

OEt

OEt
H3C

CH3

Cl

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 0.84
α = 1.55
reference 38

P

N
H

O

OEt

OEt
H3C

CH3

Br

20% IPA/hexane
2 ml/min; 254 nm
Run Time = 4 min
(S,S) Whelk-O 1
k'1 = 0.86
α = 1.66
reference 38

N

H

O

Br

Br

D

H

H

H

H

D

D D

10% acetonitrile 
in CO2

(S,S) Whelk-O 1
k'1 = 19.7
α = 1.025
reference 39

N

H

O

H

D

D

H

H

H

H

D

D D

10% acetonitrile 
in CO2

(S,S) Whelk-O 1
k'1 = 8.5
α = 1.025
reference 39

N

H

O

D

H

H

H

H

D

D D

TMS

TMS

10% acetonitrile 
in CO2

(S,S) Whelk-O 1
k'1 = 25
α = 1.025
reference 39

Column = (R,R)-Whelk-O 1
25 cm x 4.6 mm

Mobile Phase = (80/20)
Hexane/IPA 
Flow Rate = 2.0
mL/min
Detection = UV 254
nm
Run Time = 19.0 min
k'1 = 7.53
α = 1.77
reference 52

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm

Mobile Phase = (90/10)
Hexane/IPA 

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 46.0 min
k'1 = 2.70
α = 6.02
reference 51
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Amides,  Imides,  Carbamates ,  e tc . REGIS

Epoxides REGIS
Styrene Oxide Stilbene Oxide

m-Cl Styrene Oxide

O
Styrene Oxide
1% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.37
α = 1.37
reference 18

O

Stilbene Oxide
10% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.45
α = 2.00
reference 18

O

0.1% HOAc in hexane
1 ml/min; 254 nm
Run Time = 20 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.92
α = 1.12
reference 18

O
Cl

m-Cl Styrene Oxide
hexane
1 ml/min; 220 nm
4.6 mm x 25 cm 

Whelk-O 1
reference 30

β-Lactam Cyclopentyl Benzoyl-Diamide
β-Lactam
Column: (S,S)-

DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (48/48/2) 

Hex/CH2Cl2/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 14.0 min
k’1: 3.40
α: 1.33
reference 59

Cyclopentyl Benzoyl-Diamide
Column: (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase: (90/10) 

Hexane/IPA
Flow Rate: 1.5 mL/min
Detection: UV 254 nm
Run Time: 8.7 min
k’1: 2.62
α: 1.47
reference 46
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Ibuprofenol 1,2,3,4-Tetrahydro-1-Naphtol

9-Anthryl Trifluoromethyl Carbinol

α-Naphthyl Methyl Carbinol

Acenaphthenol

Tert Butyl Phenyl Carbinol

CH3

OH

Ibuprofenol
99:1 hexane/IPA
1 ml/min; 254 nm
Run Time = 14 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.38
α = 1.05
reference 26

OH

1,2,3,4-Tetrahydro-1-Naphtol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.17
α = 1.30
reference 46

Tert Butyl Phenyl Carbinol
Column = (S,S)-ULMO 

25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA 
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 6.0 min
k'1 = 4.60
α = 1.46
reference 46

CH3

OH

α-Naphthyl Methyl Carbinol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 14.5 min
k'1 = 3.49
α = 1.25
reference 46

9-Anthryl Trifluoromethyl
Carbinol

Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (95/5) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10 min
k'1 = 1.36
α = 2.02
reference 46

HO CF3

Acenaphthenol
Column: (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase: (95/5) 

Hexane/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 10 min
k’1: 1.68
α: 1.46
reference 46

OH

2% IPA/hexane
1 ml/min; 220 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.76
α = 1.13
reference 18

H3C
OH

80:20 hexane/IPA
1 ml/min; 254 nm
run time = 10 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.22
α = 2.08
reference 26

REGIS Alcohols

OH



Beta Naphthyl Methyl Carbinol 1,1’-Bi-2-Naphthol

1-Naphthyl-2-butanol

9-Anthrylethanol

2-Naphthyl-2-butanol

Tetrahydrobenzopyrene-7-ol

1,1’-Bi-2-Naphthol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98/2)

Hexane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 18.0 min
k'1 = 4.84
α = 1.24
reference 48

9-Anthrylethanol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (95/5) Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 12 min
k'1 = 1.82
α = 1.74
reference 48

2-Naphthyl-2-butanol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (95/5)

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 8 min
k'1 = 1.00
α = 1.93
reference 48

Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (99/1)

Hexane/IPA 
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 18.5 min
k'1 = 5.59
α = 1.09
reference 55

CH3

OH

Beta Naphthyl Methyl Carbinol
Column: (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase: (97/3) Hexane/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 9 min
k’1: 1.64
α: 1.34
reference 46

OH

Tetrahydrobenzopyrene-7-ol
80:20 hexane/IPA
1 ml/min; 254 nm
run time = 22 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.10
α = 1.18
reference 18

1-Naphthyl-2-butanol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (95/5)

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 6 min
k'1 = 0.80
α = 1.35
reference 48

CH3

OH

1% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.38
α = 1.05
reference 7

REGIS TECHNOLOGIES CHIRAL APPLICATION GUIDE V • WWW.REGISTECH.COM/chiral/applications 25

Alcohols REGIS 
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REGIS Alcohols

1-Phenylpentanol Phenyl Tribromomethyl Carbinol

Phenyl Propyl Carbinol

Phenyl Ethyl Carbinol

1,1,2,-Triphenyl-1,2-Ethanediol

Phenyl Methyl Carbinol

1-Phenylpentanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (99/1) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 7.0 min
k'1 = 1.65
α = 1.45
reference 60

CBr3

OH
Phenyl Tribromomethyl Carbinol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 9 min
k'1 = 1.87
α = 1.25
reference 46

CH3

OH

Phenyl Methyl Carbinol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = 100%

Hexane
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 14 min
k'1 = 3.11
α = 1.30
reference 46

OH

Phenyl Ethyl Carbinol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 6.5 min
k'1 = 1.06
α = 1.30
reference 46

Phenyl Propyl Carbinol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = 100% Hexane
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 12 min
k'1 = 2.25
α = 1.56
reference 46

OH

1,1,2,-Triphenyl-1,2-Ethanediol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 13 min
k'1 = 2.59
α = 1.14
reference 48

OH
Column = (S,S)-Whelk-O 1
25 cm x 4.6 mm
Mobile Phase = (80/20)

Hexane/IPA 
Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 24.0 min
k'1 = 13.30
α = 1.11
reference 55

Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10 min
k'1 = 1.97
α = 1.37
reference 48
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Alcohols REGIS 
1,1’-Binaphthol Monomethylether Terfenadine

2-Methoxyphenyl Phenyl Carbinol

Trans Phenyl Cyclohexanol Analytical vs. Preparative Run

Phenyl cyclohexyl carbinol

Propafenone

Phenyl phenylethyl carbinolPhenyl isopropyl carbinol

1,1'-Binaphthol
Monomethylether
Column: (S,S)-ULMO 25 cm 

x 4.6 mm
Mobile Phase: (98/2) 

Hexane/IPA + 0.1% TFA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time = 11.0 min
k'1 = 2.23
α = 1.28
reference 48

Terfenadine
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = (97/3)

Hexane/Ethanol +
0.01 M Ammonium 
Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 15.0 min
k'1 = 5.91
α = 1.20
reference 46

Propafenone
Column = (R,R)-Whelk-O 1 

25 cm x 4.6 mm
Mobile Phase = (47/47/6) 

CH2Cl2/Hexane/
Ethanol + 0.01 M 
Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 11.0 min
k'1 = 3.99
α = 1.25
reference 46

Trans Phenyl Cyclohexanol
Analytical vs. Preparative Run

Column = (S,S)-ULMO 
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA 
Flow Rate = 1.0 mL/min
Detection = UV 270 nm
Run Time = 7.0 min
reference 48

2-Methoxyphenyl Phenyl Carbinol
Column = (S,S)-ULMO 

25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA 
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 12.0 min
k'1 = 2.92
α = 1.13
reference 48

Phenyl cyclohexyl carbinol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase: (99/1)

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time = 6.5 min
k'1 = 0.97
α = 1.39
reference 48

Phenyl isopropyl carbinol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Time: 6 min
k'1 = 0.86
α = 1.38
reference 48

Phenyl phenylethyl carbinol
Column = (S,S)-ULMO
25 cm x 4.6 mm
Mobile Phase = (99/1)

Heptane/IPA
Flow Rate = 1.0 mL/min 
Detection = UV 215 nm
Run Time = 9.5 min
k'1 = 1.81
α = 1.30
reference 48

2.8 MG

1.4 MG

0.14 MG
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REGIS Alcohols

Methyl 3-phenyl-3azido-2hydroxypropanoate
(Erythro-diastereomer)

1-(4-Methoxyphenyl)-2-butanol

2-Thiopheneethanol

1-Phenyl-2-propanol

3-Thiopheneethanol

1-(4-Methoxyphenyl)-2-propanol

1-(o-Methoxyphenyl) Ethanol1-(4-Hydroxyphenyl) Ethanol

1-(4-Methoxyphenyl)-2-butanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 12.0 min
k'1 = 2.04
α = 1.49
reference 60

1-Phenyl-2-propanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 6.5 min
k'1 = 1.72
α = 1.19
reference 60

3-Thiopheneethanol 
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 11.5 min
k'1 = 2.42
α = 1.13
reference 60

1-(o-Methoxyphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 11.0 min
k'1 = 3.27
α = 1.29
reference 60

Methyl 3-phenyl-3azido-2hydroxypropanoate
(Erythro-diastereomer)

Column = (S,S)-ULMO 25 cm x 4.6 mm
Mobile Phase = (97/3) 

Heptane/Glyme
Flow Rate = 1.0 mL/min
Detection = UV 215 nm
Run Tim = 10.5 min
k'1 = 2.34
α = 1.16
reference 48

1-(4-Methoxyphenyl)-2-propanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 17.5 min
k'1 = 5.33
α = 1.28
reference 60

2-Thiopheneethanol 
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.21
α = 1.12
reference 60

1-(4-Hydroxyphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (95/5) 

n-Heptane/IPA + 0.1% TFA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 1.491
α = 1.16
reference 60
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Alcohols REGIS 
1-[(4-Phenyl) phenyl] Ethanol 1-(4-Benzyloxy) phenyl Ethanol

1-(m-Trifluoromethylphenyl) Ethanol

1-(p-Flurorophenyl) Ethanol

1-(p-Methylphenyl) Ethanol

1-(p-Bromophenyl) Ethanol

1-(o-Methylphenyl) Ethanol1-(m-Methylphenyl) Ethanol

1-(4-Benzyloxy) phenyl Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 11.0 min
k'1 = 5.21
α = 1.21
reference 60

1-(p-Flurorophenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.13
α = 1.16
reference 60

1-(p-Methylphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.06
α = 1.21
reference 60

1-(o-Methylphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 1.88
α = 1.29
reference 60

1-[(4-Phenyl) phenyl] Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 2.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 3.76
α = 1.21
reference 60

1-(p-Bromophenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 11.5 min
k'1 = 2.39
α = 1.17
reference 60

1-(m-Trifluoromethylphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 9.0 min
k'1 = 1.66
α = 1.14
reference 60

1-(m-Methylphenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 1.94
α = 1.26
reference 60
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1-(o-Chlorophenyl) Ethanol 1-(p-Chlorophenyl) Ethanol

1-(m-Chlorophenyl) Ethanol

1-(p-Chlorophenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.18
α = 1.15
reference 60

1-(o-Chlorophenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 8.5 min
k'1 = 1.58
α = 1.12
reference 60

1-(m-Chlorophenyl) Ethanol
Column = (S,S)-ULMO

25 cm x 4.6 mm
Mobile Phase = (98.5/1.5) 

n-Heptane/1,2-
Dimethoxyethane

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 10.5 min
k'1 = 2.13
α = 1.17
reference 60

REGIS Alcohols



Benzoin
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Diols ,  Hydroxyketones,  e tc . REGIS
Hydrobenzoin

Ipsdienol

Anisoin

O

OH

Benzoin
80:20:0.5 hexane/IPA/HOAc
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.86
α = 1.97
reference 7

O

OH
H3CO

OCH3
Anisoin
80:20:0.5
hexane/IPA/HOAc
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.07
α = 2.34
reference 26

60:40 hexane/EtOH
1 ml/min; 240 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.03
α = 1.32
reference 26

OH

OH

Hydrobenzoin
95:5 hexane/IPA
1 ml/min; 254 nm
Run Time = 18 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.14
α = 1.40
reference 18

OH

OH

98:2:0.5 hexane/EtOH/HOAc
1 ml/min; 240 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.20
α = 1.28
reference 26

Ipsdienol
2% IPA/hexane
1 ml/min; 254 nm
Run Time = 8 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 0.95
α = 1.21
reference 18

HO

OH

OH

98:2:0.5 hexane/IPA/HOAc
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 7.54
α = 1.08
reference 7

OH

OH
H3CO

OCH3
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REGIS Sulfoxides

S
CH3

OO
H3C

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
Run Time = 9 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 4.10
α = 1.13
reference 18

S
CH3

O
7:2:1 hexane/IPA/CH2C12
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.83
α = 1.24
reference 7

S
CH3

O

Br

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
Run Time = 8 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.75
α = 1.13
reference 18

H3C

S

O

CH3

80:20 hexane/IPA
1.5 ml/min; 254 nm
Run Time = 14 min
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.11
α = 1.70
reference 31

S
CH3

O

Br

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
Run Time = 8 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.75
α = 1.13
reference 18

S

O

CH3

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
Run Time = 6 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.90
α = 1.46
reference 18

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
Run Time = 11 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.04
α = 1.12
reference 18

S S O

7:2:1 hexane/IPA/CH2C12
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.29
α = 2.14
reference 7

S
CH3

O
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Sulfoxides REGIS

k'1 = 10.72

S

O

O

S
CH3

O

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
run time = 11 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.02
α = 1.21
reference 18

7:2:1 hexane/IPA/CH2C12
2 ml/min; 254 nm
run time = 6 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 10.72
α = 1.19
reference 18

Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (27.5/27.5/45) 

CH2Cl2/Dioxane/Hex
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 35.0 min
k’1: 10.30
α: 1.15
reference 59

Column: (R,R)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: 

(98/2) 
CH2Cl2/IPA

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 16.0 min
k’1: 2.34
α: 2.07
reference 59

Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (98/2) 

CH2Cl2/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 13.0 min
k’1: 3.08
α: 1.26
reference 59

Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: 

(98/2) 
CH2Cl2/IPA

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 17.0 min
k’1: 3.33
α: 1.63
reference 59

OmeprazoleSulfinpyrazone
Omeprazole
Column = (S)-α-Burke 2 25 cm x 4.6 mm
Mobile Phase = (95/5) CH2Cl2/CH3OH
Flow Rate = 1.0 mL/min
Detection = UV 302 nm
Run Time = 8.0 min
k'1 = 0.64
α = 3.04
reference 46

Sulfinpyrazone
Column = (R,R)-Whelk-O 1 25 cm x 4.6 mm
Mobile Phase = (75/25) Hexane/Ethanol 

+ 15 mM Ammonium Acetate
Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 11.0 min
k'1 = 3.74
α = 1.35
reference 46
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REGIS Sulfoxides

Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (40/40/20) 

CH2Cl2/Dioxane/Hex
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 27.0 min
k’1: 7.51
α: 1.21
reference 59

Column: (R,R)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (27.5/27.5/45) 

CH2Cl2/Dioxane/Hex
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 18.0 min
k’1: 4.77
α: 1.18
reference 59

Column: 
(R,R)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: 

(27.5/27.5/45) 
CH2Cl2/Dioxane/Hex

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 20.0 min
k’1: 5.16
α: 1.26
reference 59

Column: 
(R,R)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: (95/5) 

CH2Cl2/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 15.0 min
k’1: 2.15
α: 2.05
reference 59
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Phosphorous Compounds REGIS

P

N

O

OEt

OEt

H

H3CO

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.26
α = 1.50
reference 40

P

N

O

OEt

OEt

H

F3CO
5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.72
α = 1.26
reference 40

P

N

O

OEt

OEt

H

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.26
α = 1.26
reference 40

P

N

O

OEt

OEt

H

OCF35% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 6.05
α = 1.63
reference 40

P

N

O

OEt

OEt

H

OCF3
5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.10
α = 2.08
reference 40

P

N

O

OEt

OEt

H

F

F

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.09
α = 1.31
reference 40

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.58
α = 1.23
reference 40

P

N

O

OEt

OEt

H

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 9.61
α = 1.75
reference 40

P

N

O

OEt

OEt

H
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Cyclophosphamide Tertiary Phosphine Oxide

Secondary Phosphine OxidePhosphine Selenium Oxide

P

N

O

OEt

OEt

H

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.87
α = 5.12
reference 40

NO2

O

P

O

OH3C

O

5:4:1 hexane/CH2C12/CH3CN
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 1.11
α = 1.15
reference 7

Tertiary Phosphine Oxide
Column: (R,R)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: 

(37.5/37.5/25) 
Hex/Dioxane/IPA

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 14.0 min
k'1: 2.19
α: 1.48
reference 59

Secondary Phosphine Oxide
Column: (S,S)-DACH-DNB 25 cm x 4.6 mm
Mobile Phase: (75/25) CH2Cl2/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 19.0 min
k'1: 1.49
α: 4.11
reference 59

P

N

O

OEt

OEt

H

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.35
α = 2.54
reference 40

P

N

O

OEt

OEt

H

N

5% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 12.30
α = 2.00
reference 40

Cyclophosphamide
Column = (S,S)-Whelk-O 1

10/100 (FEC) 25 cm x 4.6 mm
Mobile Phase = (95/5)

Hexane/Ethanol
Flow Rate = 1.5 mL/min
Detection = UV 195 nm
Run Time = 16.0 min
k'1 = 6.31
α = 1.27
reference 46

Phosphine Selenium Oxide
Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (70/30) 

Hex/CH2Cl2
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 13.0 min
k'1: 2.49
α: 1.48
reference 59

REGIS Phosphorous Compounds
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Secondary Phosphine Oxide Tertiary Phosphine Oxide

Tertiary Phosphine OxideSecondary Phosphine Oxide

Tertiary Phosphine Oxide
Column: (R,R)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: 

(42.5/42.5/15) 
Hex/Dioxane/IPA

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 28.0 min
k'1: 8.11
α: 1.17
reference 59

Tertiary Phosphine Oxide
Column: 

(R,R)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (40/40/20) 

Hex/Dioxane/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 14.0 min
k’1: 4.19
α: 1.25
reference 59

10% EtOH/hexane
1 ml/min; 254 nm
run time = 13 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.07
α = 1.17
reference 18

P

OH

O

OCH3

OCH3

Secondary Phosphine Oxide
Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: (90/10) 

CH2Cl2/IPA
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 8.0 min
k'1: 1.23
α: 1.81
reference 59

Secondary Phosphine Oxide
Column: (S,S)-DACH-DNB
25 cm x 4.6 mm
Mobile Phase: 

(90/10) 
CH2Cl2/IPA

Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 14.5 min
k'1: 2.20
α: 1.97
reference 59

10% IPA/hex
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.35
α = 3.53
reference 7

N

N

P
O

H

EtO
EtO

P

OH

O

OCH3

OCH3

10% EtOH/hexane
1 ml/min; 254 nm
run time = 18 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.75
α = 1.38
reference 18

Phosphorous Compounds REGIS
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REGIS Atropisomers

CH3

O N
Et

Et
EtOAc
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 0.46
α = 2.17
reference 7

O

O

10% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 2.26
α = 1.11
reference 7

CH3

CH3

N

S
O

CH3

30% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.73
α = 1.64
reference 7

CH3

O N

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O-1
k'1 = 3.23
α = 2.66
reference 10

N

S
S

CH3

30% IPA/hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.91
α = 2.13
reference 7

CH3

O N

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.29
α = 2.46
reference 10

CH3

O N

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O-1
k'1 = 6.24
α = 2.63
reference 10 CH3

O N

80:20:0.1%
hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O-1
k'1 = 4.46
α = 2.08
reference 10
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Atropisomers REGIS

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 10.06
α = 2.37
reference 41

N
O

O

N
O

O
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 13.00
α = 2.57
reference 41

N
O

O
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 14.18
α = 2.78
reference 41

N
O

O20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 15.59
α = 3.74
reference 41

N
O

O
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 12.41
α = 2.74
reference 41

N
O

O
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 16.29
α = 3.15
reference 41

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 6.29
α = 2.25
reference 41

N
O

O

Cl

Cl

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.06
α = 2.22
reference 41

N
O

O
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REGIS Atropisomers

sulfoxide atropisomer

sulfone atropisomersulfone atropisomer

CH3

O N

CH3

mixture of stereoisomers
80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
reference 10

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
(S)(-) retained on (S,S) CSP
k'1 = 1.71
α = 3.09
reference 10

CH3

O N

sulfoxide atropisomer
Z diastereomer
2% MeOH in CH2Cl2
2 ml/min; 300 nm, -40o C
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.32
α = 4.06
reference 21

CH3

S
O

sulfone atropisomer
-80°C
reference 22

CH3

S
O

H3C

S
O

CH3

O N

O

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 7.95
α = 2.43
reference 10

CH3

O N

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.05
α = 3.00
reference 10

80:20:0.1% hexane/IPA/HOAc
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.11
α = 2.04
reference 10 CH3

O N

CH3

S O
O

sulfone atropisomer
2% MeOH in CH2Cl2
2 ml/min; 300 nm, -80°C
4.6 mm x 25 cm Whelk-O 1
k'1 = 0.54
α = 5.79
reference 21
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Atropisomers REGIS

N
S

O

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.06
α = 2.48
reference 41 N

S

O

HO

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.00
α = 3.43
reference 41

N
S

O

Br

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.25
α = 3.20
reference 41

N
S

O

MeO

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.65
α = 3.63
reference 41

N
S

O20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.06
α = 4.34
reference 41

N
S

OCl

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.94
α = 1.12
reference 41

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.78
α = 1.90
reference 41N

S

O

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.41
α = 1.80
reference 41

N
S

O
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REGIS Atropisomers

N
O

O
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.12
α = 2.40
reference 41

N
O

S
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O CSP
k'1 = 6.94
α = 1.36
reference 41

N
O

S
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 6.65
α = 1.35
reference 41

N
O

S
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 6.65
α = 1.50
reference 41

N
O

S
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.41
α = 1.48
reference 41

N
O

S20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.12
α = 1.36
reference 41

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.06
α = 2.21
reference 41

N
O

S20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.65
α = 1.64
reference 41 N

S

O
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Atropisomers REGIS

N
S

S

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.94
α = 1.85
reference 41 N

S

O

Cl

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.24
α = 1.45
reference 41

N
S

S

HO

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.59
α = 1.70
reference 41

N
S

S

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.82
α = 1.62
reference 41

N
S

S

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.12
α = 2.39
reference 41

N
S

S

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.12
α = 1.62
reference 41

15% IPA/hexane
1 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.86
α = 1.86
reference 42

N

N

O

S

15% IPA/hexane
1 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.14
α = 5.56
reference 42

N

N

O

S

O2N
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REGIS Atropisomers

N
S

OCl

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.12
α = 2.21
reference 41 N

S

S
20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.41
α = 1.66
reference 41

N
S

S

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.82
α = 1.75
reference 41

N
S

S

HO

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.53
α = 1.84
reference 41

N
S

S

HO

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.41
α = 2.61
reference 41

N
S

S

Br

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.24
α = 2.02
reference 41

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.29
α = 1.80
reference 41N

S

S

Cl

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.18
α = 1.46
reference 41 N

S

S
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Atropisomers REGIS
Amlodipine Vapol

Adam’s Acid DiethylamideNimodipine

Amlodipine
Column = (R,R)-

Whelk-O 1
25 cm x 4.6 mm

Mobile Phase = (46/46/8)
CH2Cl2/Hexane/Ethanol +
0.01 M Ammonium Acetate

Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 13.0 min
k'1 = 5.13
α = 1.22
reference 46

OH

OH

Ph

Ph

Vapol
Column = (R,R)-ULMO
25 cm x 4.6 mm
Mobile Phase = 

100% Methanol
Flow Rate = 1.5 mL/min
Detection = UV 254 nm
Run Time = 13 min
k'1 = 1.74
α = 3.37
reference 48

Nimodipine
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = 

(65/35)
Methanol/H2O

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 31.0 min
k'1 = 9.25
α = 1.13
reference 46

Adam’s Acid Diethylamide
Column = (3R,4S)-Pirkle 1-J
25 cm x 4.6 mm
Mobile Phase = (70/30) 

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 17.0 min
k'1 = 4.11
α = 1.27
reference 46

15% IPA/hexane
1 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 11.8
α = 1.58
reference 42

N

N

O

N

F

N

NH2

O

O

20% 2-propanol in hexane
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.00
α = 2.25
reference 41

N
S

S



46 REGIS TECHNOLOGIES CHIRAL APPLICATION GUIDE V • WWW.REGISTECH.COM/chiral/applications

REGIS Optical  Switches,  Liquid Crystal  Components ,  e tc .

Phototrigger 1 Phototrigger 2

Phototrigger 3

MesogensPhototrigger 4

O

H H

Phototrigger 1
8% IPA in hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
reference 24

O

H3C CH3

Phototrigger 2
8% IPA in hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
reference 24

O

H3C CH3

O

N

H

H3C

H3C

Phototrigger 4
40% IPA in hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
reference 24

O

O

CN

O

O

O

CN

Mesogens
Schuster's candidate 
photoresolvable 
mesogensepoxide 
derivatives 
reference 13

Phototrigger 3
40% IPA in hexane
1 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
reference 24

O

H H

O

N

H

H3C

H3C
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Allenes REGIS

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.74
α = 2.38
reference 42

H

•

CH3

O

O

Cl

H

•

CH3

O

O

F95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.72
α = 2.33
reference 42

H

•

CH3

O

O

O2N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.20
α = 1.59
reference 42

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.43
α = 3.23
reference 42

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.87
α = 2.90
reference 42

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.69
α = 3.70
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.95
α = 4.19
reference 42

H

•

CH3

O

OH

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.99
α = 7.49
reference 42

H

•

CH3

O

OH
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H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.84
α = 3.46
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.79
α = 3.23
reference 42

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.64
α = 3.29
reference 42

H

•

CH3

O

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.79
α = 2.41
reference 42

H

•

CH3

O

O

Br

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.84
α = 5.68
reference 42

H CH3

H

•

CH3

O

O

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.33
α = 3.13
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.93
α = 3.85
reference 42

H

•

CH3

O

O

H

•

CH3

O

O

I

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.85
α = 2.48
reference 42

REGIS Allenes
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H

•

CH3

O

OH

O2N
95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.94
α = 1.74
reference 42

H

•

CH3

O

N

CH3

CH3

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.96
α = 1.03
reference 42

H

•

CH3

O

N

H

CH3

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 10.07
α = 1.45
reference 42

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.47
α = 0.09
reference 42

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.00
α = 1.14
reference 42

H

•

CH3

O

N

H

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 7.10
α = 1.44
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 4.14
α = 1.08
reference 42

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 2.76
α = 1.13
reference 42

Allenes REGIS

H

•

CH3

O

N



H

•

CH3

O

OH

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 0.90
α = 3.92
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.88
α = 3.62
reference 42

H

•

CH3

O

OH

H3CO

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.01
α = 2.67
reference 42

H

•

CH3

O

OH

Br

k'1 = 0.90
α = 2.57
95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
reference 42

H

•

CH3

O

OH

F

H

•

CH3

O

OH

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.53
α = 3.56
reference 42

H

•

CH3

O

OH

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.04
α = 4.28
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 1.07
α = 2.84
reference 42

H

•

CH3

O

OH

I

H

•

CH3

O

OH

Cl

k'1 = 0.92
α = 2.67
95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
reference 42

REGIS Allenes
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H

•

CH3

O

N

H

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.46
α = 1.34
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.47
α = 1.14
reference 42

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 10.30
α = 1.11
reference 42

H

•

CH3

O

N

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 3.10
α = 1.18
reference 42

H

•

CH3

O

N

H

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.21
α = 1.33
reference 42

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 5.30
α = 1.06
reference 42

H

•

CH3

O

N

CH3

H

•

CH3

O

N

95:5:1 hexane
2-propanol, acetic acid
2 ml/min; 254 nm
(S,S) Whelk-O 1
k'1 = 6.07
α = 1.12
reference 42
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(OC)3Cr O

H3CO

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.82
α = 1.07
reference 20

(OC)3Cr O

H3CO

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 5.93
α = 1.18
reference 20

(OC)3Cr O

CH3

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.25
α = 1.19
reference 20

k'1 = 1.71

(OC)3Cr

N
H

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.71
α = 1.75
reference 20

k'1 = 6.79

(OC)3Cr

N

O
CH3

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 6.79
α = 1.04
reference 20

(OC)3Cr O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.48
α = 1.23
reference 20

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.44
α = 1.75
reference 20

(OC)3Cr
CH3

N
H

O CH3

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.93
α = 1.62
reference 20

k'1 = 2 44

(OC)3Cr
CH3

N
H

O
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k'1 = 1.79

α 1 99

(OC)3Cr
CH3

N
H

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.79
α = 1.99
reference 20

(OC)3Cr
CH3

N
H

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.14
α = 1.86
reference 20

k'1 = 1.14

(OC)3Cr

N
H

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.14
α = 1.75
reference 20

k'1 = 11.86

(OC)3Cr

N

O CH3

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 11.86
α = 2.08
reference 20

k'1 = 1.86

(OC)3Cr
OEt

N
H

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.86
α = 1.69
reference 20

k'1 = 3.71

(OC)3Cr

N

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.71
α = 2.50
reference 20

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 2.29
α = 2.46
reference 20

(OC)3Cr

N

O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.71
α = 2.50
reference 20

k'1 = 2.29

(OC)3Cr

N

O
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H

O

CH3

(OC)3Cr

30% CH2Cl2 in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.28
α = 1.07
reference 20

H

O

OCH3

(OC)3Cr

30% CH2Cl2 in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 7.57
α = 1.09
reference 20

CH3

O

CH3

(OC)3Cr

30% CH2Cl2 in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.57
α = 1.06
reference 20

(OC)3Cr O

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.48
α = 1.08
reference 20

OH

CH3

(OC)3Cr

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 1.77
α = 1.11
reference 20

OH

OCH3

(OC)3Cr

20% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.22
α = 1.15
reference 20
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PPO Inhibitor PPO Inhibitor

Tetramethrin

PPO Inhibitor

Bromacil

PPO Inhibitor

Mecoprop MethylPermethrin

O2N

O

O

N N

Et

O N
H

CH3

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 5.2
α = 1.32
reference 23

O2N

O

O

N N

CH3

O N
H

CH3

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 7.5
α = 1.29
reference 23

O2N

O

O

N N

CH3

O N
H

H

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 8.0
α = 1.22
reference 23

O2N

N

O

N N

CH3

O N
H

CH3

Cl

CF3

H

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 15.1
α = 1.04
reference 23

Tetramethrin (insecticide)
2% IPA/hexane
1 ml/min; 254 nm
Run Time = 22 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 11.77
α = 1.12
reference 43

O

O

N

O

O

Bromacil (insecticide)
2% IPA/hexane
1 ml/min; 254 nm
Run Time = 38 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 21.43
α = 1.07
reference 43

N

NH3C

Br

O

H

O

Cl

Cl

O

O

O

Permethrin (insecticide)
0.2% IPA/hexane
1 ml/min; 254 nm
Run Time = 16 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 4.83  cis; 7.46 trans
α = 1.11  cis; 1.24 trans
reference 43

O

CH3

O

OCH3

Cl

CH3

Mecoprop Methyl (insecticide)
hexane
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.92
α = 1.15
reference 43
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Resmethrin Metalaxyl

Sethoxydim

Metolachlor

Chrysanthemic Acid-Ethyl Ester

Leptophos, Phosvel

MecopropOmite

Resmethrin
Column: (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase: 100% Hexane
Flow Rate:1.0 mL/min
Dection: UV 254 nm
Run Time: 15.0 min
k'1 = 6.30
α = 1.19
reference 46

N

CH3

CH3

CH3

O

OCH3

O

OCH3

Metalaxyl (herbicide)
70:30 hexane/IPA
1 ml/min; 254 nm
Run Time = 13 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.54
α = 1.13
reference 43

P
O

S

OCH3

Cl

Cl

Br

Leptophos, Phosvel 
(insecticide)

hexane
1 ml/min; 254 nm
Run Time = 10 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 4.11
α = 1.18
reference 43

N

CH3

CH3

CH3

OCH3

O

Cl

Metolachlor (herbicide)
2% IPA/hexane
1 ml/min; 254 nm
Run Time = 25 min
4.6 mm x 25 cm 

Whelk-O 1
reference 43

Sethoxydim (herbicide)
2% IPA/hexane
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.77
α = 1.26
reference 43

N
O

OH

O

S

Chrysanthemic acid ethyl ester
(mixture of isomers)
hexane
1 ml/min; 254 nm
Run Time = 10 min
4.6 mm x 24 cm 

Whelk-O 1
reference 43

O

O

Et

Omite (acaricide)
(mixture of isomers)
hexane
1 ml/min; 254 nm
Run Time = 25 min
4.6 mm x 24 cm 

Whelk-O 1
reference 43

O

CH3

OH

OCH3

Cl

Mecoprop (herbicide)
99:1:0.1 HEX/IPA/HOAc
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.54
α = 1.13
reference 43

O

O
S

O

O
Omite
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Propiconazole, Tilt Devrinol, Napropamide

Diclofop Methyl

Crotoxyphos

Diclofop Methyl

Chlorflurecol Methlyl

PPO InhibitorPPO Inhibitor

Cl

OO
Cl

N

N
N

Propiconazole, 
Tilt (fungicide)

99:1:0.1 IPA/hexa-
ne/HOAc
1 ml/min; 254 nm
Run Time = 70 min
4.6 mm x 25 cm 

Whelk-O 1
reference 43

O

CH3

N

O

Devrinol, Napropamide 
(herbicide)
1:1 IPA/hexane
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.17
α = 3.00
reference 43

HO

Cl

O

OCH3

Chlorflurecol Methyl
(herbicide)
2% IPA/hexane
1ml/min; 254 nm
Run Time 16 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.96
α = 1.28
reference 43

O
P

O

H3CO
H3CO

CH3

O

O CH3

Crotoxyphos
70:30 hexane/IPA
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 4.37
α = 1.93
reference 43

Diclofop Methyl (herbicide)
1% IPA/hexane
1 ml/min; 254 nm
Run Time = 30 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 4.29
α = 1.21
reference 43 O

Cl

Cl

CH3

O

O

CH3O

Diclofop Methyl (herbicide)
hexane
1 ml/min; 254 nm
Run Time = 30 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 14.19
α = 1.30
reference 43 O

Cl

Cl

CH3

O

O

CH3O

PPO i hibi

O2N

O

O

N N

CH3

O OCH3

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 3.9
α = 1.11
reference 23

O2N

O

O

N N

Et

O OEt

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 2.4
α = 1.12
reference 23



cis:trans Cypermethrin PPO Inhibitor

Tetramisole

PPO Inhibitor

Silvex Methyl

PPO Inhibitor

cis:trans Cypermethrin
Column = (3R,4S)-Pirkle 1-J

25 cm x 4.6 mm
Mobile Phase = (98/2)

Hexane/IPA
Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 22.0 min
k'1 (trans) = 4.59
α (trans) = 1.19
k'1 (cis) = 6.19
α (cis) = 1.18
reference 46

O2N

O

O

N N

CH3

O OEt

Cl

CF3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 3.2
α = 1.08
reference 23

O2N

O

O

N N

CH3

O O

Cl

CF3

O
CH3

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 6.1
α = 1.08
reference 23 O2N

O

O

N N

CH3

O O

Cl

CF3

O
Et

PPO inhibitor
10% IPA in hexane
2 ml/min; 254 nm
4.6 mm x 25 cm Whelk-O 1
k'1 = 4.2
α = 1.10
reference 23

Ttetramisole
Column = (R,R)-Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = (40/40/20)

CH2Cl2/Hexane/Ethanol 
+ 0.01 M Ammonium Acetate

Flow Rate = 1.0 mL/min
Detection = UV 254 nm
Run Time = 7.0 min
k'1 = 0.52
α = 2.84
reference 46

Silvex Methyl 
(herbicide)

hexane
1 ml/min; 254 nm
run time = 15 min
4.6 mm x 25 cm 

Whelk-O 1
k'1 = 6.47
α = 1.05
reference 43

O

CH3

O

OCl

Cl

CH3

Cl

Column = (R,R)-
Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = Hexane 
Flow Rate = 0.5 mL/min
Detection = UV 254 nm
Run Time = 15.5 min
reference 54

Column = (S,S)-
Whelk-O 1

25 cm x 4.6 mm
Mobile Phase = Hexane 
Flow Rate = 0.5 mL/min
Detection = UV 254 nm
Run Time = 18.5 min
reference 54
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Fluazifop-butyl Haloxyfop-ethoxyethyl

Dinocap

Quizalofop-ethylFenoxaprop-ethyl

Fluazifop-butyl
Column: (S,S)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: (95/5)

Hexane/IPA
Temperature: 20º C
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 11.5 min
k'1 = 2.65
α = 1.22
reference: 59

Haloxyfop-ethoxyethyl
Column: (S,S)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: (95/5)

Hexane/IPA
Temperature: 20º C
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 13.0 min
k'1 = 3.13
α = 1.25
reference: 59

Fenoxaprop-ethyl
Column: (R,R)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: (95/5)

Hexane/IPA
Temperature: 20º C
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 18.0 min
k'1 = 4.70
α = 1.15
reference: 59

Quizalofop-ethyl
Column: (R,R)-DACH-DNB

25 cm x 4.6 mm
Mobile Phase: (95/5)

Hexane/IPA
Temperature: 20º C
Flow Rate: 1.0 mL/min
Detection: UV 254 nm
Run Time: 20.0 min
k'1 = 5.22
α = 1.21
reference: 59

Dinocap (fungicide) - mixture of isomers
hexane
1 ml/min; 254 nm
Run Time = 15 min
4.6 mm x 25 cm Whelk-O 1
reference 43

O2N

NO2

O

O2N NO2

O
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