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Target & hit
Identification

Hit Generation

Hit refinement

Hit Exploration
Lead optimization

studies

Chemical Optimization

Decision Gates in PreDecision Gates in Pre--Clinical Drug Clinical Drug 
DiscoveryDiscovery

Hits Leads DC
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Stage-by-stage quality assessment. Reduce attrition rate, time and cost. 
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Progress
Hits to
Novel Leads

Support 
Medicinal 
Chemistry 
Programs

Compound Collection 
Expansion 

Program 1

Program 2

Project 1
Project 2

Project 3

Oncology

Neuroscience

Objectives of Hit to LeadObjectives of Hit to Lead



What is a Lead Structure ?
• Desirable biological activity
• SAR showing modulation of biological activity as well

as other parameters
• Not an extremely polar or lipophilic compound.
• No toxic group or groups that will produce toxic metabolites
• Not irreversibly reacts with its biological target
• Molecular weight and lipophilicity range
• Rule of 5
• Polar surface area
• Chemical feasibility
• Good probability to deliver a clinical candidate.

Lead structure optimization is an evolutionary procedure.

“Chance only favors the prepared mind”, Louis Pasteur



Lead Generation Libraries Workflow

Design

Target Families
Ligands
2D/3D

Pharmacophores
Homology Models

X-Ray
Structures

Chemicals Synthesis Workup Quality
Control Corp ID Screening

Scaffolds
Reagents
Building
Blocks

Acquisition

Solution-/
Solid-
Phase

Solid-phase
Supported
Reagents

Microwaves

RP-LC
SFC
SiO2

Extraction
Crystallisation

Absorption

LC-MS
NMR

IR
UV/ELSD

Data
Merging

Archiving
Registration

Biological
Screening

Knowledge-based Design
High Quality Data
Automation
Data Integrationt & Data Sharing

Better Compounds 
Faster
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Overview of Library Production

#  of Cmpds

Cmpds Amount

Scaffolds
20-100 G

Building
Blocks

500 mg-5 G

Final Cmpds
5 mg-100 mg

Library Production



Integrated Synthesis TechnologiesIntegrated Synthesis Technologies

Syncore (4x24, 4x96)CCS24 Synthesis Station

Four-Season ShakerMicrowave
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Purification Group

• Support group
(Libraries & Medchem cmpds)

• Optimal use of
high-value equipment

• Productivity: Purity > 90%
Recoveries >75%
Success rate 100%
Throughput
Turnaround time

• Yield range
• Amount range
• Structural complexity 
• Synthesis
• Structures:

- Lability
- Solubility
- Chromophore
- Isomers

Challenges

Objectives
• Provide full service &
open access mode.

• Deliver both quality 
and speed to the
customers

Group
Core

Activities
• Number of samples



Integrated Purification Technologies Integrated Purification Technologies 



LC-MS in Open-Access Mode

Analytical LC-MS
• Quick (< 2min) information-
rich analysis.
• Spontaneous & time-
flexible use.
• Reaction monitoring, 
routine analysis, purity 
assessment but not for 
method development.
• Replacement for

TLC.

Preparative LC-MS
• Rapid purification (< 10 min).
• Spontaneous & time-flexible use.
• Intermediates, final products.

Challenges
• Instrument maintenace.
• Users Training.
• users skills level & discipline.
• Data archiving & sharing.



OAlogin ToolKit Service
• Creation and management of users list(s).
• Password protection.
• Enabling relocation of raw datafiles, report files, and batch files.
• Converting report files to different formats (XML, HTML, .txt).



Acquity LC-MS PC Fractionlynx PC Universal Workstation PC

Corporate Network

Label/Barcode
Printer

Integrated Data Management SystemIntegrated Data Management System

Data Storage PC
Users PC

Data Report File
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SamplesSamples Purification WorkflowPurification Workflow

Preparative
LC-MS

Electronic
Submission

Sample
Reception

Sample
Preparation

Solvent
Evaporation

Dissolving,
Distribution

(Pooling)

Fractions
Selection

Solvent
Evaporation

Yield
Determination

Dissolving
(DMSO Solution)

Sample
Delivery

QCFreeze
Drying

QC



PrePre--Preparative ChromatographyPreparative Chromatography

Electronic
Submission

Sample
Reception

Sample
Preparation

• Email submission via Cephalon Intranet
• Completed Sample File
• Link/Copy of olp./flp report. Analysis on 
Acquity LC-MS

• Dissolving in DMF
• Filtration 
• “Quick” clean-up (Silica Gel)

• 96-Well Plate Format
• Dedicated location
• Shipment from different sites

Preparative
LC-MS



Electronic SamplesElectronic Samples SubmissionSubmission
Electronic

Submission

Analytical data acquired using
Acquity LC-MS (flp reports).

Flp report can be viewed from Users PC.



Analytical LCAnalytical LC--MSMS

Column Chemistries
& Methods

• Acquity LC-MS (ZQ & SQD).
• Diode Array & ELSD.
• Single vials and/or plates.
• Masslynx 4.1.
• Running Fractionlynx 
methods via Openlynx Login.
•

• BEH C18 1.7 microns 2.1 x 
50 mm column.
• Flow: 0.6 mL/min.
• “Generic” methods.
• ESCI pos. or neg. mode.
• Chemical reaction 
monitoring.
• Final purity assessment 
(QC).

Hardware & Software



Preparative Preparative ChromatographyChromatography

Challenges

• Number of
samples
• Yield range
• Amount range Productivity:

Purity > 90%
Recoveries >75%
Success rate 
100%
Throughput
SpeedStructural

complexity 
Synthesis
Structures:
Lability

Solubility
Chromophore
Isomers



Preparative LCPreparative LC--MSMS

Column Chemistries
& Methods

• Fractionlynx System.
• Masslynx 4.1.
• Custom made collection
racks & collection tubes.
• At column dilution for both 
anlytical & preparative LC-
MS.

• Xbridge OBD C18, 5 
microns (19 x 50 mm).
• Flow: 35 mL/min.
• Sample specific gradient, 
selection using Autopurify.
• Mass-triggered collection.
• Crudes samples (4-120 
mg) dissolved in DMF.
• Injection volume < 1 mL.

Hardware & Software



Preparative Chromatography Preparative Chromatography -- HardwareHardware
Fractionlynx System

CFO:
2 preparative columns
1 analytical column

Custom made racks
and fraction tubes

“Modifiers”
515 pump



At-Column-Dilution Separations



Autopurify - Gradient Selection

Report from analytical
LC-MS

• Gradient window is an approximation  
of the optimal gradient.

• Selection  based on retention time window.
• Method transfer from Acquity is challenging.



From Generic to Narrow Gradients

Acquity 
LC-MS

“Generic”
gradient

Time
0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60 1.70

% 0

1.5e+008MS ES+ :TIC Smooth (Mn, 2x3)

(4);67%;379.3;1.02

Time
0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60 1.70

% 0

Time% 0

1.2e+008MS ES+ :402.262+380.262 Smooth (Mn, 2x3)

(4);100%;379.3;1.02

Time% 0

TimeAU

1.885
Range: 1.797

UV Detector: 220 Smooth (Mn, 2x3)

(2);44%;379.3;0.96

(1)
29%
0.45

TimeAU

TimeAU

1.286
Range: 1.286

UV Detector: 254 Smooth (Mn, 2x3)

(4);47%;379.3;1.03

TimeAU

m/z
150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 750.00 800.00

% 0
100

1:MS ES+ 
7.4e+007

SAMPLE: 7:6 Combine (228:253-(190:202+279:290))

380.0
353.0325.9

396.0
759.4705.3

775.4

Preparative 
LC-MS

Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50

% 0

3.1e+007MS ES+ :TIC Smooth (Mn, 2x2)

(4);74%;395.3;379.3;6.295.43 (9);26%;379.3;8.28 9.25
Time

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50

% 0

Time% 0

2.2e+007MS ES+ :402.262+380.262 Smooth (Mn, 2x2)

(5);81%;379.3;6.44 (10);19%;379.3;8.357.56
9.02

Time% 0

Time% 0

2.4e+007MS ES+ :418.262+396.262 Smooth (Mn, 2x2)

(3);89%;395.3;6.13
(7);11%;395.3;7.71 9.24

Time% 0

TimeA
U

0.0

6.452e+1
Range: 6.452e+1

UV Detector: TIC Smooth (SG, 2x3)

(1);26%;1.18 (4);28%;395.3;379.3;6.285.40 (9);20%;379.3;8.27

(6)
2%
7.53 9.23(1);26%;1.18

TimeA
U

0.0



Fractionlynx Boolean Operator

Mass B

Mass A

Mixed trigger: Mass A not Mass B



PostPost--Preparative ChromatographyPreparative Chromatography

Genevac HT 12, 
Lyophilization 

Instrument

Custom Designed 
Automation Robot

QC Aquity LC-MS



Fraction Selection

Fraction containing Product 
selected after manual review

Fraction list file containing
pooling & combining information



Multitasker Robotic Instrument

• 1D/2D barcodes reading.
• Weighing of different vial formats
• Solvent addition to tubes and transfer   

from tubes.
• Sonication and vortexing.
• Import of fraction’s list file obtained from 

Fractionlynx via LIMS.

Fraction Tubes Handling

Solvent evaporation
and/or lyophilization



Examples of Purified LibrariesExamples of Purified Libraries

LIB1 LIB2 LIB3 LIB4 LIB5 LIB6 LIB7 LIB8 LIB9
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Amount Range of Purified Libraries Amount Range of Purified Libraries 
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Acquity
LC-MS  PC Fractionlynx PC

Robot PC

Corporate Network

Label/Barcode
Printer

Data Workflow and ArchivingData Workflow and Archiving

Nugenesis
Server

LIMS
Server

NMR PC

Acquity
LC-MS  PC

Bar Code
Scanner

Users PC



Data Archiving & Sharing

LC-MS, NMR,
Calculated

physico-chemical
properties

Nugenesis SDMS



Future Directions

• Streamline sample workflow process

• Refine autopurification methods, gradient prediction
software integrated into Fractionlynx.

• Integration of barcoded fraction tubes into
Fractionlynx.

• “No modifiers” chromatography.

• Final products as powders only.

• SFC-MS Separation as a complementary method.
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