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C.SM-S  Company Overview

|. Chembridge Corporation, Moscow
Started in 1993
Employs 300+ chemists
Provides Screening Compounds, Small molecule
Libraries, and Building Blocks to pharmaceutical
research companies
I1. Chembridge Research Labs, San Diego
Started in 2000
Employs ~30 Chemists
Offers: Library Synthesis, Purification, and QC
BioAssayScreening
Medicinal Chemistry Support
In-House Drug Discovery Program
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“QUALITY”

Why is it important?
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Successful Drug Discovery Depends on Accurate and
complete SAR results:

Large number of compounds through screening
Pure compounds required to prevent interferences.
Absolute requirement for proper identity as given.

Lack of Quality results In:
Waste of Time and Resources
Incluclisive SAR Results
Frustration
Delay in the progression of a project



°°°°° - SQUALITY vs QUANTITY

Greater Quality Requirements:
LLess Compounds
Higher Cost
Greater Turnaround Time
Larger Quantity and Complexity of Data

Lower Quality Can Produce:
False Hits
Missed Hits
LLack of confidence in Results
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ANALYTICAL DEFINITION
Purity

Quantity
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Perceived Quality:

Color of powder or clarity of solution
Stability of compound in shipped format

Number and strength of hits obtained with
the library.
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Quality:
CS M & As defined By Our Customers:
Minimum Purity:
uv
Evaporative Scattering Light Detection (ELSD)
Total lon Chromatograph (TIC)
[Chemiciluminescence Nitrogen Detection (CLND)]
May require HPLC purification regardless
of crude purity results
Identity:
NMR
Mass Spectrometry
Minimum Amount Accepted
Success Rate
Purification Method: (Acceptable Salt Forms)
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Additional Considerations Affecting
Quality:

Point in process that final QC aliquot is removed for
analysis.
(From Mobile Phase or After Drying)

Solvent Used in Final QC
Interference in analysis in UV and MS
Stability of compounds



Final Form of Compounds for Shipment:
Dry or In Solution
Concentration If in solution
Dry Ice or Ambient
Data Format and Fields to Accompany Compounds

QC/purification methods requested?

How will diastereomers be handled?
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Purity Determined by Following Detectors, Singly or in
Various Combinations:
UV: Wavelength at:
210 nm
215 nm
254 nm
260 nm
Total Wavelength Chromatogram A chromatographic
display created by summing all of the absorbance
values in the acquired wavelength range and then
plotting the values against time.
ELSD:

Total lon Chromatogram from APCI (Atmospheric Pressure
Chemical lonization) Source



TG GM. 6 1. Purity mustbe = or > 80% pure by ELSD

[1. Purity must be = or >85% pure by UV at 260 nm

[11. Purity must be = or > 85% pure by UV at 254 nm and
ELSD.

V. Purity must be = or > 80% pure by UV at 210 nm and
= or > than 85% by ELSD.

V. Purity must be = or >85% pure by 2 of the
following detectors:
UV at 260 nm or TWC (Total Wavelength
Chromatogram)
ELSD

TIC (Total lon Chromatogram) using APCI
source
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Custom Mnotation: MA: 343.2372; Formula: Cl9H2ONSO

[ W TIC of +Qi- from Sample 1 (GRO000T20. Mew 38e7 cps. | Peak List for "TIC of +Q1: from Sample 1 (GR00001200!
123 | Time (min) | Area(counts) | % Area
3807 ; | | |
1 ‘1.225? {1.902738 100.000
30674 )
&
i 2 0e7
3
= 10e74
0 ey - - -
R AT AT T AR
Tine, min
i e Vs §46T Al [Peak List for "TWC of DAD Spectral Data: from Sample|
i | Time (min) 1 Area (mAU x min) % Area
40044 {0.3521 1 NA NA ,
% 3004 2 go.'7510 1328’8.3878’6 1.37538
; 20ea] 035 _3 ]1.2341 12.358065 98.6246!
£ 10041
2 ool
<<
00 05 10 15 20 25 30 45
Time, min
W ko Sample 1 (GRO0D0T20003)of G.. W 300 % Peak List for "elsd from Sample 1 (GRO000120003) of &
123 1 Time (min) l Area (counts) % Area
L 1 |[12204  |178.9072 1100.000 |
304
I
3
10
00 05 10 15 20 25 30 35
Time, min
W (1 1.18910 1.273 minfrom Sample 1 (GRO000120003) of GRO00012_001_03 wif (Heated Nebulzer.. Mex. 2.266 cps.
2575
2066
§_ 15064
2 10e6]
3
E 43
5065
e Sl o l : : , : : —
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 600 950 1000
miz, amu

CA



Conference on Small Malecule Science

CoSMS

www, CoSMoScence.org

Custom MAanotation: MA: 384.15; Fomula: C2IH24N20AE;
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Custom Mnotation: MA: 419.1303&; Formula. C23HZINACAS;
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1. Many compounds with excellent purity results by
TIC and ELSD have purities below 80%
In UV at 210 nm.

2. Compounds and impurities have varying detection
biases which result in recorded purities that do
not reflect reality.

3. Often compounds have consistent purities
In 2 of the 3 detectors (UV, ELSD, TIC) with 1
outlier.



CSM S IDENTITY:
Mass Spec: fast and reliable.

NMR Not conducive to High Throughput. Can be
used for compounds that do not ionize or which
fragment readily.

Acceptable Spectra:
M + 1 in positive mode
M — 1 in negative mode
M + 23 In positive mode
Logical fragments



Quantity

ccccccccc

Various Agreements for Acceptable Shipped Quantities:
1. Specified umole amount (5 — 50)
2. Specified mg amount (25 mg)

3. Range of Quantity Accepted, but Pay is Bilevel:
Above a certain minimum, full pay is received
Levels below this amount given a percentage of full pay.

4. Range of quantities allowed within specified limits:
EX:
5— 15 uMoles 25%
>15 uMoles 75%



COSMSS  Purification Method:
HPLC

Flash Chromatography
Prep TIC

Analytical Method:

Column Properties (Size, Efficiency, Packing
Material)

Gradient Time

Mobile Phase Requirements

Mass Spec Requirements (Source, Polarity)
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Strategies for Setting Specs for Libraries:

Does Your Screening Assay Demand Low UV Interference
at Specific Wavelengths?

Are Anticipated Synthetic Side Products/Catalysts/Starting
Materials Expected to Give Erroneous Screening Results?
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WHAT PURITY SPECIFICATIONS WILL BE USED?

1. ELSD is Generally Considered the most quantitative
of the 3 detectors.
Problem: Volatile compounds/impurities
2. UV using TWC is generally more representative of
guantities than extracted wavelengths.
Problem: UV transparent compounds/impurities
3. TIC: APCI positive mode picks up a large number of
compounds/impurities
Problem: Variations in ionization capacities of compounds/
Impurities.
Compounds/impurities that only ionize in
negative mode.
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"C SM' S Personal Observations:

A combination of all 3 detectors will give
the most accurate, representative picture of a
compound’s purity.

Simplicity is best when dealing with the large numbers
of library compounds.

UV AND ELSD transparent compounds should have
a mechanism to quickly determine acceptance.

Non-ionizing compounds should also have an alternative
method for determining identity.
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Example:

Purity:
l. 80% purity in UV using TWC.
85% purity in ELSD.
80% purity in TIC

Problem: UV/ELSD transparent compounds.

[1. 85% purity required in 2 of the 3 detectors — UV
using TWC unless screening assay requires
low interference at low wavelengths.

Ildentity: Accept logical fragments for identity of

non-ionizable compounds or
NMR confirmation
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Sanple Name: GROOOO280109

Qustom Annotation: MA: 428.22867; Formila, C22HIF3N20B
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Sanple Name: RTO000080065 Custom Mnnotation: MA: 218

08554 ; Formila: ClEHIIRNZD;
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Custom Mnotation: MA: 481.13685%; Formula: C2EHZ2CIF2NIOR
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Qustom Manotaticon: MW: 481.13685%; Formila, C2EHZ2CIF2NAO2;

f

[ W TIC of +Q1- from Sample T(NGT000360.. Mex 27e8cps. Peak List for "TIC of +Q1: from Sample 1 (NG 10003601
778 Time (minﬂ Area (counts) % Area
2508] 1 |7.5665 |8.298968 33.3135
. 2008] 2 |7.7790 |1.6613e9 |66.6865 |
Q
> 15689 T
_gg 1.0e84
E
50674
e
e B A B e T B B R
Time, mn
| TWC of DAD Spectrad Dt from Samp.. Wex 7662 mAU [ Peak List for "TWC of DAD Spectral Data: from Sample|'
Py | Tima(min)] Area (mAU x min) % Area
1 01196 NA NA
— | V— s P——
Z 60ed4 2 §0.9916 NA NA
. TSy 3 |7.5654 11.0079e5 37.49
g 40e41 000 4  |7.7791 Ja’.1‘813e'5 62.51
4 - | § i
3 200
<<
0 05— - - - -
U!b i1 %2 3 4 5 & 7 &8 @
Time, min
W ELSD from Sample 1 (NG1000360113) of Mex 359 % | Peak Lisit_f_or "ELSD from Sample 1 (NG1000360113) of
- 77 Tim.er(min) | Area (rfoums) | %VAma
1 7.5549 136.1468 |23.9452
" 2 |7.7661 11148067 76.0548
#
4 204
@
o 7!
10-
c'u 1 2 3 & 5 @ 1 B8 @
Time, min
W+ 7606 to 7674 minfrom Sample 1.. Max 37eBcps. | M +Q1 7.826 to 7.909 min from Sample 1... Max 2 96 cps.
4820 7351
S 2066 3031
3,066 25667
2 2566 £ 20667
g g
? 2 DB E fimd 180.9
1506
oo L
5,065 23? 9024 5065 4825
L i \ - :
200 400 600 800 1000 400 600 800 1000
m/z, amu miz, amu




Conference on Small Malecule Science

CoSMS

www, CoSMoScence.org

T

o4

[ W TIC of +Q- from Sample 1 (GROD0030.. Mew 10e7 cps. | Peak List for “TIC of +Q1: from Sample 1 (GR00003500
105 | Time (min) = Area(counts) % Area
HeH 1 |1.0457 18.0522e7 100.000 |
80066 i )
&
2 60066
_gg 40066
E
2 00e6M
0.00 r . r r - ; -
05 10 15 20 25 30 45
Time, mn
Tt el Meax 4764 mAll [ Peak List for "TWC of DAD Spectral Data: from Sample -
| Time(min) | Area (mAUxmin) % Area |
dre 105 | . 7
1 10.6451 | NA NA |
4 Oed 4 . | .  F—— I
2 2 |1.0465 1.556265 100.00 |
£
g b 065
__.‘!f 20ed4
2
2 10041
I =
00 05 10 15 20 25 30 45
Time, min
W elsd from Sample 1 (GROD00350007) of EL Mex 240 % | Peak Lig*iﬁ:r “q!g;ﬂrom?aan]}:le 1 {GRO000350007) of E
105 | Time (min) = Area(counts) % Area
- 1 |o7s00 [18.7121 113.8174
it 2 |osazs 5.8741 41175 |
e 15 3 |1.0483 |117.0752 82,0651 |
% 10
54 0.75
. — R——
60 05 10 1s 20 25 30 45
Time, min
W +01 1.0221 1.089 mn from Sample 1 (GRO000350007) of ELSD Falwill (Healed Nebuiizer) Mex 5.7e5 cps.
57e5, 1901
5 0e5
@ 4 De54
g
Z  30e5-
£ 20651
z ") 3134
j 1564
R
150 250 300 350 400 450 500 550 600 650 700 750 800 850 000 650 1000
miz,_amu




Conference on Small Malecule Science

CoSM:S

www, CoSMoScence.org

[ W TIC of +Q- from Sample T (RTO000080.. Mex 24ef cps. | Peak List for "TIC of +Q1: from Sample 1 (RT00000801
219 | Time (min) | Area(counts) % Area
1 |2.1855 |7.2156e7 1100.000 |
20e7 4 - i |- N
& 1574
3
g 1007
E
5066
00 ; . : ' - , -
65 10 15 20 25 %0 45
Time, mn
S ——- W 2864 WA Peak List for "TWC of DAD Spectral Data: from Sample
vid | Time (min) 1 Area (mAU x min) % Area |
2504 1 30.5525 I NA - NA ‘
2 oo 2 21869 5.546804 100.00
: 219 .
§ 1564
£ 1004
z
2 500004
ool
00 05 10 15 20 25 30 45
Time, min
™ ELSD from Sample 1 (RT0000080187) of Mex 02 %.
#
7
a
0 05 10 15 20 25 40 45
Time, min
W +Q1 21611 2211 min from Sample 1 (RT0000080187) of ELSDirarsparentwill (Heated Nebulzer) Mex. 2666 cps.
2213
25664
20664
E 1566
;- |
5 1006
£
50653
1002 3830
100 200 300 400 500 600 700 800 ado 1000

miz,_amu




Conference on Small Molecule Science
\ Fi LY i

www.CoSMoScience.org

ACKNOWLEDGEMENTS

CRL Analytical Department

Marina Abdurahkmonova
Simone Ferguson

Alex Abdurakhmonov
James Kurdziel

Aleksey Lapin

July 24-27, 2006 San Diego, CA



Conference on Small Malecule Science
CoSMES
{ } A X
A \'. .;"
www.CoSMoScience.org

Million Dollar Question:

Which Detectors and Settings or Combination of Detectors
and Settings will most accurately reflect the reality
of the compound purity?



