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© Who is the ideal candidate for
automated method selection?

© What is the usual approach?

© What are the limitations?

© How does ChromGenius work?
© What's new in 8.07

@ Wrapping up
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°°°°°°°°° . The ideal candidate:
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© Hundreds to thousands of samples
© No time for method development

© FAST run times are necessary
Always gradients

A few standard, or generic, methods
© Restricted column choices

© Almost always LCMS

o 0
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| What is the typical approach
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© Generic methods - non-targeted
approach

© Fast LCMS gradients

© A few methods are used to cover
anticipated structural diversity

@ [Inject samples under each method
and observe the results

@ Or perhaps examine those results and
re-inject the samples that didn’t
work.
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Challenges associated with
Generic Methods

2 Problem compounds:
Instrument downtime!
© Some compounds elute too early:

@ MW verification, but no purity
estimation

@ Minimal resolution, but bad purity
estimation

© Scale-up from an “okay” method can be
tricky at best
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D So Let’s Predict the Best
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© Design several complementary
methods

@ Use structure(s) available to
choose

© Target:
@ Reasonable k’

@Resolution from expected
iImpurities
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p3)) The Prediction of
E2P2 Chromatography: A Great
: Challenge

@ Complex retention mechanisms
© Fast gradient conditions

© pH issues when organic solvents are
present

So how do you go about predicting
chromatography under these conditions?
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é'? LC Simulator and t; Prediction.
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© LC Simulator uses predicted
physicochemical parameters to model
retention behavior in separations.

@ LogP

e pKa

e LogD

e MW, MR, MV

LC simulator uses actual chromatographic
data to train the prediction.
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Given an experimental set:
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| What are the limitations of this

] g approach?
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e Similarity of training set to new
compounds

e Number of compounds in training
set

e pH issues
e Gradients are not explicitly modeled
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é?{ How can ChromGenius help?

vV
1Y

nnnnnnnnnnn

© ChromGenius chooses the most
relevant training set from multiple

chromatograms.
© More compounds:

e Better characterization of
separation

More PhysChem terms
© and more relevant compounds:
@ Similar retention mechanism
@ Inherent gradient compensation
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(o Structure Similarity and

[ ﬁ?” Accuracy
~ @ Accuracy of prediction goes up
with similarity to training set

@ "Relevance” of the training
compounds has a bearing on the

accuracy:

® Processes that are NOT modeled are
“constants”

e Similar compounds elute at similar elution
times - inherent gradient correction

Visionary Software for Scientists
Spectroscopy * Chromatography ¢ PhysChem ¢ Chemical Naming ¢ Drawing  Databasing ¢ Enterprise Solutions



Generic Methods and ChromGenius
j;\'“ Under the surface
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'Ré D/L g}; & MR ACD /Chrom Genius: Results Window
File Options ACD/Labs  Help

uery Molecule A Method 1 Calculated Results
hame | Romin | tRexp. |Width, min K| SimCostt ||| e metrod 2 Mo, | Used | M tRexp. | tRecale, | SimCoeff | &
Structure 0549 - 0037 0.030 0.207 1 - A _J
Structure 0546 - 0037 0.026 0.207 2 Yes AZBS 3.340 4455 0.395
Structure 0650 - 0.037 0031 0.207 3 Yas AZBT 8,350 6342 0.396
Structure 0843 - 0053 0.496 0.370 4 Yes AdB2 9.340 g.292 0.395
Structure 0347 - 0.045 0.345 0.367 5 Yes A2 3.350 4.447 0.395
e AR 1430 s | E Retention time, min 6312 0.396
Fi =i = DOn3 - 51 0434 1367 P — 10546 0393
= Predicted Chromatogram o fom o
= s 6248 0331
11 . g 205 0.386
& o0
_ee o’ o £.390 0386
- b o
E FRE t.b_.- ’ | 5288 0.354
E — ™ R 5217 0,364
29 i 12889 | 0383
I -~ 1348 0363
% .- 10,499 0362
5 __1-,' 7620 0.379
L % 5093 0376
% o 10275 | 0376
F 3. 10056 0376
OTNGU2 03 04 085 06 07 05 08 1.0 g1 PR R B A P 7962 | 0376
R, min Calculated 10 079 [icTar) ;..I
. ad Cod - I Use Chromathography Type -
T
| Plate Number: 5000 ™ Moramal Phasze
e /ﬁo Column Wame: Phenomenex MAX RP (% Reverzed Phaze
" Cation Exchange
Length: 5 cm /
" Arian Exchange
Diameter: 0.46 cn
HO [~ Wariable
e [Equation: Logld(tr - td) =0.1091(+0.04%3)%LogD + 0.0034(20.0013)*MV + 0.2856(x0.
] —Uze Condition Charge——————
GtError: 0.0752 Correlation Coef: 0.5293 | |
\ l_ ; |8
2 5 | e lie | Mt e
Peredicted Conditions: Rewversed Phase pH: 10 | I |
Rl K11 0213 3] Y G [t =

ChemSk | Database | Fesults 1 Histuryl
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Selection of Methods

Chrom Genius: Aesults Window

File DOptions ACD/Labs Help

]

Buery Molecule A Method 1 Calculated Results
(No. | Name | Romin | tRexp. |iidthmin |k @B Method 2 No. | Used | tRexp. | tRcale. | SimCoeff | 4]
1 Structure 0E49 - 0037 0.030 1 __J
2 Structure 0546 - 0037 0.026 2 Yes 3.340 4455 0.395
3 Structure 0650 - 0.037 0031 3 Yes 9.350 £.342 0.395
4 Structure 0843 - 0053 0.496 4 Yes 9.340 g.292 0.395
5 Structure 0347 - 0.045 0.345 . | 5 Yes 3.350 4.447 0.395
] Structure 0939 ] 0 440 0.370 1 ot = 6312 0.396
i Structure 0803 - 0051 144 0.7 2 - 10546 0393
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| —Uze Condition Charge——————
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@) Calcutate SDhlez in Batch Mode

i SDfiles Cutput to Report
U"“"""‘""“‘ v| D:\exampleshdtes1. SOF - Method
ACD/Labs D:hewampleshmed_chern. zdf —

[ hexampleshtest? SOF o ¢~ Unpe Best Only
D:hexampleszhtest zdf (" Best |3
O hexampleshbenz_ac. zdf - ;"

W
W
W
W

# M-h cwarnnlash chel ne COE |
Treat SDfile As | o§l
{~ Separate Structures

(" Single Migture ‘
e Several Misture

Fredicted Properties

v| Suitability Coefficient
v| Retention time [HR]. min

Complex SDhle Oplions

fimtLre |der
SDfile Field for Mixture |dentification
Flace Results Inta Misture [dentifier: |LDEatiDr‘l lad Load 3Dfile Fields |
v Table =
Compound Status Options
Table |
[V Estract Main Compound within Miture
Folder Mame : |Dhe S Difile Field Mame: Contaminant Status =
I Use Original Fole Field Y alue far Main Compound: deszired
[v Sort Fesults by b Field % alue Far Irnpurity; contarninant |

W OF ¥ Cancel ‘
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=z [»» The Basis of Method Selection

© Minimum k'

@ Maximum retention time

© Resolution from expected
impurities

© Favored methods versus
unfavored
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éb \ An Early Application
it [ Collaboration with Specs
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@ LCMS structure verification and purity
measurement

© One high-throughput method

© 100,000 diverse drug-like and
“building block” compounds per year

@ ONE chromatographic method

@ 20% of compounds elute too soon for
purity measurement

The challenge is to locate the ‘fast eluters’ prior to
the run so that a different. method can be applied.
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Structure Similarity and

Accuracy — 2006 compounds

Specs Method 1 Experimental Conditions:
eWaters 2690 Separation Module

e Waters Symmetry® C18 (2.1 x 50 mm), 3.5 um, 100 A
e Column temperature: 30°C

e Flow: 0.7 - 1.0 ml/min.

e Mobile phase: gradient elution with water/acetonitrile/5%
formic acid in water

e start with the ratio 89:10:1 going to 0:99:1 in 4 minutes
e 2 minutes isocratic with 0:99:1

e 1 minute stabilization at initial conditions (89:10:1)

o After 5 min the flow is increased to 1.0 ml/min (!)

e Total run time: 7 minutes
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Structure Similarity and

Accuracy — 2006 compounds

Specs Method 1 Experimental Conditions:
eWaters 2690 Separation Module

e Waters Symmetry® C18 (2.1 x 50 mm), 3.5 um, 100 A
e Column temperature: 30°C

e Flow: 0.7 — 1.0 ml/min.

e Mobile phase: gradient elution with water/acetonitrile/5%
formic acid in water

e start with the ratio 89:10:1 going to 0:99:1 in 4 minutes
e 2 minutes isocratic with 0:99:1

e 1 minute stabilization at initial conditions (89:10:1)

o After 5 min the flow is increased to 1.0 ml/min (!)

e Total run time: 7 minutes
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===t Accuracy — 2006 compounds

ChromGenius Calculation Settings

© Dice Coefficient Similarity
Search

@ 25 structure training sets
@ pH = 2.88
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Py Structure Similarity and
e Accuracy — 2006 compounds
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Each red pointis | .|
the average of | _.|-
2006 predictions |§..
Average error
goes from 9 to
13% as similarity | -

goes from 0.65 J
tO 0.15 \A:iageamnanmcﬂemciem \

age Prediction Error

™~ N\
These points represent normal working conditions
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é? Better Analytical Methods
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oo d Mean Better Purity
© Decisions are based on initial data:
Use/purify/reject

Better estimations of purity lead
to better decisions

@ Analytical methods are normally
scaled up for preparatory work:

Better analytical methods are
easier to scale up

...users have better libraries with higher
confidence in their measurements.
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] | Tiered Methods
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© Are all methods equally
desirable?
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é? TFA and Generic Methods

Development |/
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wenns @ TFA is great for
chromatography.

@ TFA is bad for drug discovery:

e Cytotoxicity at 10 nM
concentrations

echemical stability issues

@ TFA should be used as an
additive on the prep scale only
when absolutely necessary.

e ChromGenius is designed with
“tiered” methods.
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. ChromGenius - Batch versus
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Single Sample

@ ChromGenius is designed to
support combichem as well as
walk-ups

© Plate data can be input with
spreadsheets of method choices
as output; or

© Users input sample information
manually and view expected
chromatograms
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=)l Creating the Database
ke Amassing a Knowledge
o Base

© The methods we ship are excellent
© Your methods may be preferred

© ChrGen databases can be created
easily:
eChromManager database
conversion

©@SDF import
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Import Experimental Data

Creating the Database
OpenLynx Data Conversion

Automatic .SDF/.RPT retention
time extraction utility

—Experimental Data From
File: Format File: Mame

Main |[MDL SDflesfsdf) =] |

Additional | Openlyn: Hepnrt[“.rpj I
]

Conezpondence of Report File Samplez and SDfile Records
Repart File S ample Field SDfile Field

e x]l ]

Uze as Peak Mame :

% Molecule Mame from Header Block of SDfile

" SDifile Field ﬂ| ges |

{~ Peak Mame from Feport File

Report File Fileds to Import | SDfile Fields to Import |

Load Fields |

Method Parameter

=] Mew... |
Edit... |
Impart... |
LI Fram DEB. .. |

Qf ] x Cancel | ? Help |
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© Inappropriate methods may mean:

@ Costly reruns
»Instrument/analyst time wasted
»Delays in the project

@ naccurate purity estimations
»>Incorrect decisions
»Missed candidates?

© ChromGenius can help increase
throughput and sample quality
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i [po What’s new in v8.0?
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© Faster calculations
© Enhanced import options
Improved plate view and report

0
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vl Can import RT from
2.".'.."1,',:,‘.’“1%5% . MaSSLynX I‘pt
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PSACD /ChromGenius: Database Window - [D:\examplesiChromGen\MOVIES\Specs HA.CGE]

Databaze Wiew Method Record Stiuckure Search  Lists Plates Ootions ACD/Labs  Helo

2t |[op o

—Experimental D ata Frony

Table of Peaks File Format File Mame

Main IMDL SDfiles]® =df) j IJ:'\WUrk\Current\EhmmGen\FiIms\ExampIes\lmport'\.-’-‘«j

Additional IDpEnL}ln:-: Hepolt[".lpﬂ IJ:\Work\Current\ChromGen'\FiIms\E:-:ampIes\lmport'\.-’-‘«j

Openlyrx Beport File Dption OuM NHAC1O4: 0.

Conespondence of Report File Samples and SDfile Records IDNUMEBER
Bepoart File Sample Field SDfile Field
SamplelD R ||IDNUMEEF|

Use as Peak Mame :

= Maolecule Mame from Header Black of SDfile _lll
>

™ SDfile Field 5 || <= |
297 298|200

+ Peak Mame from Report File

Feport File Fileds to [mport | SDfile Figlds to Import | Load Fields |

Methad Parameter

/ 7 10 0.367Srnir &t Flow B ate: 0. 7ol mir
Plate Hurmber: 4500

Instrumettal Mame: YWaters Aliance
Column Mame: W aters Symmetry C18

\\\ Diameter: 0.21cm

Length: Bem

= From DE... |

[
I_IWI_ ¢ oK | X Cancel | ? Help |

Chemsk | Besults | Histary | CGDatabase |
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Calcutate 5Dfles in Batch Mode
—SDfile

—Output to Report———————

[ erarnpleshdies] SDF
[D:hexampleshmed_chem, sdf
[ semarnplesitest?. SOF
Di:hverampleshtest, sdf
[:veramplesibenz_ac.sdf
o] M- arnnlach chel e COE

Treat SDfile As
= Separate Stuctures
" Single Migture

i+ Several Mixtures

tixture |dentifier: ILDcatiDn m’

—Method————————
" One Best Only

i Best |3

Lol

| 5]

Predicted Properties

Suitability Coefficient
Rietention time [HR]. min
Retention Factaor [k"), min
Peak Width

—Flace Resultz Into

¥ Tabe [ SDfle
Table |

Folder Mame : ID:‘\EHampIes\chrgen

[~ Use Original Folder

™ KeepBackup Copy

9

¥ Sort Results by Methods

[~ Separate Output File far Each Method

Beport SDfile Fields... |

\/ ak | x Cancel | ? Help |

Complex SDfile Options

—SDfile Field far Mizture [dentification

»2 New SDF calculation options

]|

bixture |dentifier: ILDcatiDn

~| || LoadSDiile Fields |

— Compound Status Optiorn

¥ Extract Main Compound within Misture

SDfle Field Hame:
Field %/ alue for kain Compound:

Field %/ alue for [mpuirity:

IEDntaminant Statuz j

Idesired j
Iu:u:untaminant j

" OK

x Cancel |
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T | o More SDF options

% ACD/ChromGenius: Database Window - [D:\examples\ChromGen\MOVIES\Specs HA.CGB]

Datsbaze Wiew Method Record Stocture Search  Lists Plabes Ootions ACD/Labs  Helo

21 [[or o

—Experimental D ata Franm

Table of Peaks File: Format File: M arme:

Mo, | 1D 5 Izt Main IMDL SOfiles(* sdf] j IJ:\Work'\Eunent\ChmmGen\FiIms\EHamples\lmport\.ﬁ.j

295 bretylivm

Additional IUpenL_l,Jnx Hepolt[*.lpj IJ:\Work'\Eurrent\ChromGen\FiIms\Examples\lmport\.f-‘-.j

OpenLyns Beport File Option OuM WHAC104: 0.

Comrezpondence of Report File Samples and SDfile Records IDNUMEBER
Beport File 5ample Field SDfile Field
SamplelD B RE N ||IDNUMBEH

Use as Peak Name :

= Malecule Mame from Header Block of SDfile _|;|
»

 SDfile Field 5 || I |
207 298|200

(% Peak Mame from Report File

Feport File Fileds to Import | SDfile Fields ta Import | Load Fields |

Method Parameter

/ | [t 0.3675min at Flow Riate:0. 7l | Mew . |

Plate Mumber: 4500
Instrurnental Marne: Waters Alliance Edit.. |
Colurmn Mame: YW aters Symmetry C18

\\.\ Diameter: 0.27cm

Length: Bom

= From DE... |

[
I_IWI_ o OK | X Cancel | ? Help |

ChemSk | Besults | Histary | CGDatabase |
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Enhanced plate options

i ACD/ChromGenius: Database Window - [D:' ChromGenius',8.0%5upelco_1_2.CGE] - |EI|5|
Database WYiew Method Record Structure  Search  Lists  Plates Ophions ACDLabs  Help
m‘!b| op @b \ A1 44 bbb b, 4P [aimethoos = % | & | (4 & | Hg Hi ‘

LogD | Plate Name: 193288 Dimension: 128
LogP | Coloration Scheme Marne: Default
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