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Introduction

AHistorical situation
I Emphasis on:
I Ensuring compounds had high purity and stability
I Minimising water uptake
| Less emphasis on structural properties

I Numerous examples of similar compounds or analogues in collections
I Compound long-term storage at single (10mM) concentration



Preferred Properties of Compounds are Evolving
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Three key components of FBDD
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Low ClogP (-2 to 2) And other high conc. assays Fragment to Lead
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Safety profiling built into screening cascades to try
and reduce late stage attrition

Reasons For NME Termination By Stage
2005-2009 Industry Portrait
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Impact on Compound Management and Analytical QC

Impact on LC-MS Generic QA Method

ARequirement to store and
=:=..  process high concentration
S DMSO solutions.

2009

y

52 %

e Almplications for process and
inventory systems.

ANeed to consider stability and
solubility in DMSO.

ANeed to consider precipitation.

ACompounds are more polar.

ACompounds have fewer or
weaker chromophores.
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High Concentration DMSO solutions

Generally, the need for high concentrations is driven by the limited DMSO
tolerance in biological assays.
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Examples: Fragment-based screening & Tox assays (e.g. hERG)
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What are we looking for in high concentration solutions?
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What are we looking for in high concentration solutions?

ASolubility in DMSO
ASqubiIity in Buffer

u DMSO (+)
B DMSO (-)

Balakin et al, 2004
Up to 20% of compounds in
commercial libraries are poorly
soluble in DMSO at 10mM
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GSK in-house data, Holyoak et al.
Looked at Ratio of Buffer Conc/ DMSO Conc and compared
this ratio to the Measured Agueous solubility

Popa-Burke et al., Analytical Chem. 2004
3mM solutions, 5% DMSO in pH7.4 PBS



e
How i s Astabilityo measur ed

e

Purity — | Autosampler | UPLC — -~ | DAD-UV |—>| MS
(384-well plate) (separation)

A UV peak detected at the same retention time as an ion chromatogram
corresponding to the expected mass.

A Purity percentage calculated from DAD chromatograms.

Stability

A Purity measured at T,,, and T,
A Defined as a reduction in the initial purity value.




Compound Selection

Molecular Weight ey

m10mM

B 10mM
W40mM
m40mM
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Selected compounds Out of:
400 @ 10mM 40,000 @ 10mM
250 @ 40mM 8,500 @ 40mM
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L
Overall results

10 mM 40 mM ———

90% - 90% -
80% - 80% -
70% - 70% -
60% - 60% -
50% - 50% -
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30% - 30% -
- 0, -

20% 100 ? 20% 100 ?

10% - S 10% -+ >

90-99 2 90-99 =

0% = 0% - T

<50 z 0 =

- - 50-80
50-80 >80 >80
Current purity Current purity
A Very reproducible method.

No difference between overall rate

of degradation of 10mM
stocks vs. 40mM stocks.



B s I
Solubility: analysis of precipitated samples

| "Tw'c')'fhain types of 100mM samples investigated | e —

A Fragments (2000 compounds)
A General discovery compounds (500 compounds)

Fragments General discovery
4.8% precipitates 15.7% precipitates
No 10mM solutions made No ppt from compounds when a

corresponding 10mM solution was available
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% Compounds
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Initial purity measurement same
for precipitated and non-
precipitated samples.

Clear differences in
concentrations for the precipitated
samples.

No apparent phys-chem
properties differences between
precipitated and non-precipitated
samples for fragments.
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High Concentration DMSO solutions

Fragments @ 100mM Discovery Compounds @ 100mM

2011/02/03 20/181702/03

ALevel of precipitation lower for fragments versus general discovery compounds.

AMaj ority of Aprecipitateso are actually
solutions that precipitate out in time and/or F/T cycles.

APrecipitates cause tip clogging and carry-over in Compound Management.

APrecipitated samples could not be solubilised through sonication, but dilution and
sonication solubilised all samples.
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Brooksd Tube AuditorE
—

AThe Tube Auditor (TA) is designed for high-speed, non-contact volume
measurement and precipitate detection for SBS format microtubes.

ATA uses high resolution camera to acquire images of tubes

ATA software then anal yses defined freg
the meniscus, and to confirm the presence or absence of precipitate and tube
caps

Rectangular regions of interest
superimposed on tube image



