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Pathways of Drug Discovery

Target & hit Hit refinement & Lead optimization
|dentification

Selected Clinical Candidate Marketed Drug
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Global R&D Productivity Trend (1996-2001)

Increasing costs while stagnating output
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Decision Gates in Pre-Clinical Drug
Discovery

Hits |_eads DC Drug
(IND) (NDA)

| | | |

Hit Generation Hit Exploration Chemical Optimization
Target & hit

Regulatory

St Hit refinement Lead optimization Development
Identification studies

—— [t 10 Lea( m—

Validated Hit Identified Leads Selected Clinical Launched
Series Series Candidate

Number of compounds

Stage-by-stage quality assessment. Reduce attrition rate, time and cost.
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Objectives of Hit to Lead

Support
Medicinal
Chemistry
Programs

Compound Collection
Expansion

Oncology

Neuroscience

Project 1
Project 2

Program 1

Program 2 Project 3

Progress
Hits to
Novel Leads




What I1s 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

e Chemical feasibility

» Good probability to deliver a clinical candidate.

Lead structure optimization is an evolutionary procedure.

“Chance only favors the prepared mind”, Louis Pasteur
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Lead Generation Libraries Workflow

: : : Quality :
> DeS|g>>Chemlc>>SyntheS|s Control Corp ID Screening

Target Families Scaffolds Solution-/ RP-LC LC-MS Data Biological
Ligands Reagents Solid- SFC NMR Merging Screening
2D/3D Building Phase SiO, IR Archiving
Pharmacophores Blocks Solid-phase Extraction UV/ELSD Registration
Homology Models | |Acquisition Supported Crystallisation
X-Ray Reagents Absorption

Structures Microwaves

Knowledge-based Design

High Quality Data — Better Compounds
Automation Faster

Data Integrationt & Data Sharing
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General Structures of Libraries Members

Hydrophobic — Basic -Hydrophobic

Design Principle

Scaffold Building

Block 1

Building
Block 2

Building
Block 3

Library design

R1 Core R2

Bearing hydrophobic,
Hydrophilic, basic,
Acidic, neutral groups

R3

Final Compound

Library Synthesis




Overview of Library Production

Cmpds Amount

# of Cmpds

| | >

I I Library Production

[ [
Scaffolds : Building : Final Cmpds
20-100 G I Blocks 1 5 mg-100 mg

: 500 mg-5 G :

| |
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Integrated Synthesis Technologies

Microwave Four-Season Shaker
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Purification Group

Objectives

* Provide full service &
e Support group open access mode.

(Libraries & Medchem cmpds)  Deliver both quality

e Optimal use of and speed to the
high-value equipment customers

Group
Core

Challenges Activities * Yield range
« Amount range
* Number of samples e Structural complexity

e Synthesis
. L : o
Productivity: Purity > 90% L SR

Recoveries >75%0 _ Lability
Success rate 100% - Solubility

Throughput - Chromophore
Turnaround time _ Isomers




Integrated Purification Technologies




LC-MS in Open-Access Mode

Analytical LC-MS

e Quick (< 2min) information-

Preparative LC-MS

rich analysis.

« Spontaneous & time- * Rapid purification (< 10 min).
flexible use. » Spontaneous & time-flexible use.
« Reaction monitoring, * Intermediates, final products.
routine analysis, purity

assessment but not for
method development.

« Replacement for Challenges

TLC.  Instrument maintenace.
e Users Training.
» users skills level & discipline
e Data archiving & sharing.
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OAlogin ToolKit Service

* Creation and management of users list(s).

e Password protection.

* Enabling relocation of raw datafiles, report files, and batch files.
» Converting report files to different formats (XML, HTML, .txt).
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Integrated Data Management System

Acquity LC-MS PC Fractionlynx PC Universal Workstation PC

Corporate Network

Users PC

: Label/Barcode
Data Storage PC Data Report File

Printer
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Samples Purification Workflow

Electronic Solvent ac 4:> et Yiqld .
etermination

Submission Evaporation

= o
a9

Sample Dissolving, Dissolving
Reception Distribution (DMSO Solution)

| | (Pooling) ?;
e T

Samplg Solvent Freeze C
Preparation Evaporation Drying Q

< = -_=

LC-MS Selection Delivery
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Pre-Preparative Chromatography

Electronic

Submission

=

Sample
Reception

T

Sample
Preparation

T

 Email submission via Cephalon Intranet
« Completed Sample File

 Link/Copy of olp./flp report. Analysis on
Acquity LC-MS

* 96-Well Plate Format
* Dedicated location

« Shipment from different sites

» Dissolving in DMF
* Filtration

* “Quick” clean-up (Silica Gel)

Preparative
LC-MS
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Electronic Samples Submission

Electronic
Submission
Flp report can be viewed from Users PC.
a3 cephakan, heat-578 - Micrasoft Internal Explarar pravided by Caphalan, Inc. Froatlyre Brovint [OERZE01- |5 raded (o) EEE

2
b

m i e ek

" Fourd  MLE[NIMSES 086 [

i n Group

General Information

Sample Submission

Step1: 0

CRDEE N . (NN R B SRS . [NOROS L Kien

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

Column Chemistries
Hardware & Software 2 Methods
e Acquity LC-MS (ZQ & SQD). « BEH C3 1.7 microns 2.1 x
e Diode Array & ELSD. 50 mm column.
e Single vials and/or plates. e Flow: 0.6 mL/min.
e Masslynx 4.1.  “Generic” methods.
* Running Fractionlynx « ESCI pos. or neg. mode.
methods via Openlynx Login.  Chemical reaction
. monitoring.
e Final purity assessment
(QC).
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Preparative Chromatography

Challenges
Samples Purification Workflow
e Number of
Samples Electronic Solvent |qc Yield
o Y|e|d range Submission Evaporation II:I|> Determination
o = = < -
e Amount range PrOdUCtIVIty.
Purity > 90% =
. Sample Dissolving, Dissolving
Recoveries >75% Reception Di?:;Ll:Il:;i}on (DMSO Solution)
Success rate Tt e
100% = =
Sample Solvent Freeze
Throu g h P ut Preparation Evaporation Drying i
Structural Speed - == =gy
complexity \ ——~
Synthesis i St
Structures:
Lability
Solubility
Chromophore
Isomers
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Preparative LC-MS

Column Chemistries

Hardware & Software 2 Methods
 Fractionlynx System. e Xbridge OBD C18, 5
e Masslynx 4.1. microns (19 x 50 mm).
e Custom made collection e Flow: 35 mL/min.
racks & collection tubes. « Sample specific gradient,
At column dilution for both selection using Autopurify.
anlytical & preparative LC- » Mass-triggered collection.
MS. e Crudes samples (4-120

mg) dissolved in DMF.

* Injection volume < 1 mL.
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Preparative Chromatography - Hardware

Fractionlynx System

= T

CFO:
2 preparative columns
1 analytical column

“Modifiers”
Custom made racks 515 pump
and fraction tubes




At-Column-Dilution Separations

Conventional Separations
Chromatography Diagram

. Sample moleculas
antaring the column 2. Tha sampla and DMED bands dilute with
in tha DMS0 plug initial-strength mobile phase as they move
da not retain. through the column. As the DMSO dilutes,
the sampla companents begin to relain
and separale. poarly-resabved peaks.

mple band

-
DMSO band ]
Sample bands
J are wide

DMS0 band

At-Column-Dilution Separations
Chromatography Diagram

1. Sample molecules
entering the column in 2. DMSQO s flushed from the
dilute DMSO retain as column, before the solvent 3. Sample components elute as
a narrow band at the gradient begins eluting the narrow, sharply-resolved bands
column head. sample band. in the solvent gradient.

B Sample band Solvent gradient

Sample band
- 7"
IS narrow.

7
/, DMSOband

% DMSO
7 band




Autopurify - Gradient Selection

E_MassLynx - Hit2lead - GCR-2301-125repeatP7.5PL

Run  Help

CE LELEE I [ ik Lol e s

Report from analytical : fonz w3 o s | o
LC-MS

» Gradient window is an approximation
of the optimal gradient.
» Selection based on retention time window.
» Method transfer from Acquity is challenging.
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From Generic to Narrow Gradients

SAMPLE: 7:6 Combine (228:253-(190:202+279:290)) 1:MS ES+

7.4e+007

380.0 396.0 7754
32593530 | ¢ 7053 7594

100
8 03

T T T T T T T T T T T T T T T T T 1 m/z
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Range: 1.286

(4);47%;379.3;1.03 A C q u i ty
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29% Range: 1.797 “ 1~Y
0.45 (2):44%;379.3:0.96 Generic
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2
<

2
<
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X
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0.40 0.50 0.60 0.70 0.80 0.90 1.00 110 120 1.30 1.40 150 1.60 170

UV Detector: TIC Smooth (SG, 2x3) 6.452e+1
2(23/) Range: 6.452e+1

(1);26%1.18 5.40 (4);28%,395,3;379.3,6.28 iy (9);20%;379.3;8.27  9.23

N " 7.5309):2 i ; .
TR T ime

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

(3);89%;395.3;6.13
' | (7);11%;395{3;7.71 .
s Ly e Time

Preparative

(5);81%;379.3;6.44 1 00s- . 9.02 L C' M S
i MW,379.&8.35 Vi
U 1 1

|RARAN LARAS LAALE LAAAS | T |RARA) RARAS LARAS LARAN AAM Time

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

240 ) .
5,43 (4),74@395‘.3,379.3,6.29 (9)26%:3793:828  9.25
. T 1

400 450 500 550 600 650 700 750 800 850
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Fractionlynx Boolean Operator

Mixed trigger: Mass A not Mass B

Mass B

10.00

Mass A

10.00

soo | 1000 1100
125-006 hse

9.00 10.00

P-'

R R R R BEBBEEDEEEBEB=DERBBEBERR
\,." s[aﬂ. ﬁ 3 MassLyn ... v’ E 2 Microsoft ... = 276 7fractions... ’ == Sto35_smin.b... ’ !l ZQ - ciimassl... ’ .+ FractionLynzx ... ‘zﬁ% ’! - J 1:42 PM
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Post-Preparative Chromatography

Samples Purification Workflow

Electronic
Submission

= =

Sample
Reception

i

Sample
Preparation

=

Preparative

LC-MS

Dissolving,
Distribution

Yield
Determination

.

Custom Designed
Automation Robot

Dissolving

(Pooling)

(DMSO Solution)

|

=

Fractions
Selection

=

QC — Aquity LC-MS

Genevac HT 12,

Sample
Delivery

Lyophilization
Instrument




Fraction Selection

1+ FractionLynx Browser - [GCM-2272-168-prep3.fpt] E]E]
H File Edi window  Help

52,1000

1000
1888200000000
XL AEEEEREE R

| compound [ mass |

0.a0 1.00

For Help, press F1

Tl start CEEET - & . [Bre. [Sew <[, [ Ak, [, - oFe LI'L-IO'% - B2 608 Pr

Fraction containing Product Fraction list file containing
selected after manual review pooling & combining information
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Fraction Tubes Handling

» 1D/2D barcodes reading.
« Weighing of different vial formats
« Solvent addition to tubes and transfer Solvent evaporation
from tubes. and/or lyophilization
« Sonication and vortexing.
 Import of fraction’s list file obtained from
Fractionlynx via LIMS.




Examples of Purified Libraries

O #cmpds received B#cmpds delivered
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Amount Range of Purified Libraries

g 17.8

10.8

EZ4.5
16.1

18.3
12.7

y 17.6
9.7

14.0

P?S.O

140.0

FSS.O

130.0

36.0
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Data Workflow and Archiving

Acquity Acquity
LC-MS PC LC-MS PC

Corporate Network

Label/Barcode  Users PC Bar Code
Nugenesis Printer Scanner

Server
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Data Archiving & Sharing

Property Median Acceptable Range % In Range

neability Boeh

L

LC-MS, NMR, . B s s

Calculated . i |
physico-chemical
properties

- Dy Develamsmnt Prid Data]

o Nugenesis SDMS

EEOBGCn ;0 [Saw -[Bem c[Bron. [Bame, : S

__i‘_-ﬂ s saren

1390 UV Betector: 334 Smaoth {Me, D
Bange: 1.361

(EFETRUREY

CHERG-w o  (Wew -[Ben B [Ban -l 3m. 2w |
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Future Directions

e 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.

(3 Cephalon




Waters

Corporation
John van Antwerp
Laura Mulering
Denise Heyburn
Lisa McLaughlin
Ronan Cleary
Neil Conrad
Angela Brady
Marc Nobles
Jo-Ann Jablonski
Denise Kent
Dennis Driussi
Zack Blaszack
Blake Mcrudy

sanofi aventis
Stephan Henke
Kirsten Keck
Cheryl Campbel
John Schaeck
Jennifer
Weatherford
Raina Ramirez
Marina Visotskaya
Erich von Roedern
Bernard Roisil

Thomson Instrument
Company
Sam Ellis

(3 Cephalon




	LC-MS Purification in Drug Discovery
	What is a Lead Structure ?
	Lead Generation Libraries Workflow
	Column Chemistries�& Methods
	Column Chemistries�& Methods
	At-Column-Dilution Separations
	Autopurify - Gradient Selection
	From Generic to Narrow Gradients
	Fractionlynx Boolean Operator
	Fraction Selection
	Multitasker Robotic Instrument
	Data Archiving & Sharing
	Future Directions

	htslabs: 
	com: 



