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Universal questions for compound analysis
* |s the expected compound present?
 How pure is the sample?

« How much is there?

Wide Applicability
e Chemistry Support
« Compound Management QA/QC
« ADME Applications
* Manufacturing QC

Why do we need a solution?
* NO generic solution currently available
» Reference Material is not available
* Not enough material to weigh
* Weighing is cumbersome
e Samples are impure



Options for High Throughput
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NMR ELSD CLND
Advantages Advantages
Advantages . Universa% - Accurate without
*Universal - Inexpensive reference standards
* Very accurate - Easy to use - Linear response
« Compatible with LC * Compatible with LC
Drawbacks
* Requires assignment Drawbacks Drawbacks
of the spectrum - Compound « Compound must contain
* Not currently dependent response Nitrogen
automated * No acetonitrile
* Best with pure * Robustness?
samples
* Expensive
Instrumentation

* Poor sensitivity
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e Use 2,5-dimethylfuran as the internal standard
@)
g
e Assign spectra and ratio integrated peak areas

e Dimethylfuran can be removed by vacuum
concentration (bp 92 °C)

e Newer techniques reference internal probe signals.

Samuel Gerritz and Andrea Sefler, J. Comb. Chem. 2000, 2, 39-41
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Instrument Schematic

HPLC Pump
Autosampler CLND
N 150uL/mi
] Column r_ ptrmin
= o —  Oven
I o H — 1 1 I :_l ’
i uv \
MS
150uL/min
Column: 2.1 x 50 mm Luna C18

Mobile Phase: Water (0.1% Formic Acid) / Methanol (0.08% Formic Acid)
Gradient: 5 to 100% Methanol in 7.5 minutes, 30 second hold, 30 second recovery

Flow: 1.0 mL/min

Instruments: Sedex 75 ELSD, Antek 8060 CLND, Micromass ZQ MS
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Evaporative Light Scattering
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A destructive detector which detects the non-volatile residue content of a
chromatographic peak.

Mobile Phase

<«——-@Gas

N %

Light Source A
—> ‘

Photomultiplier
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A destructive detector which detects the total nitrogen content of a
chromatographic peak.

/7 [0] O
—N - NO — NO?¥
N\ 1050°C hy

NO

2

amero ume

_ _ HPLC/CLND ‘
Inject an aliquot

1

Moles of N «—— Peak Area

Sample
Concentration
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Antek CLND Schematic

Argon Oxygen

Vent

Membrane

Needle Dryer

Valve

Pre-
Amp

o} A
Vacuum generator Oxygen
T Pump
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FF
Caffeine Raloxifene Fluoxetine
C8H10N402 C28H27NC)4S C17H18F3NO
MW=194.2 MW = 473.4 MW = 309.3
Elutes at 24% MeOH Elutes at 40% MeOH Elutes at 47% MeOH
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CLND Calibration Curve
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+ Raloxifene
A Fluoxetine
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ELSD Calibration Curve
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% Error - CLND ELSD CHN NMR

NO N &L)‘o T ?
SR A NN ]
0~O ~N_ NN N~ N
Acyclovir (Zovirax) Ranitidine (Zantac) Mercaptopurine Allopurinol
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N
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Cefuroxime axetil
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O

Cl Cl \
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N Cl o
I;? 3—7 (O2Ne)
Oxiconazole Lamivudine Labetalol
(Oxistat) (Epivir) (Trandate)
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224 -1 3
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C N 0 Q %
|m >< %)\;\\? Oml\(\ﬁu DQ)\N%

Bupropion
(Wellbutrin) Ondansetron O Melphalan Salbutamol
3ND1?2 (Zofran) (Alkeran) (Ventolin)
1 -28 -1 3 16409 046 3
S SN
S Y A~
s N Nig #ﬁ\ S No
/N\ N~ O NJ%N l N\\/N &\I
Nizatidine Pyrimethamine Azathioprine
(Axid) (Daraprim) (Imuran)
291 1 .34 1 -2 2 -31 -2 1
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- O O ) |\{ )N\\ | N\> N ~\
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YL gl X 2%
N O
Grepafloxacin Naratriptan : Succinylcholine
(Raxar) (Amerge) V?\lf;i/gg;/ " (Anectine)
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Acetohexamide
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Duloxetine Cinoxacin
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% Error - CLND ELSD CHN
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Pergolide mesylate
(Permax)
-2 16 2

Tilmicosin
(Micotil)
-5 -14 4

% Error - CLND ELSD CHN

Pergolide sulfoxide
-1-81

Erythromycin
(llotycin)
-8 -19 -6

OOJ/
(-

Raloxifene N-Oxide
1 16

O

Raloxifene
(Evista)
-7 32 0
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Problem Structures for CLND
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1. Azo groups are NOT detected

2. N-N bonds produce ~50% response



rco o S Mo S Problem Structures for CLND
C SM oS

TR # N and 2 CLND Error Before Rule
# N and CLND Error After Rule
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e ESA licensed technology from TSI (Stan Kaufman).

e Similar to ELSD except with detection based on
charge/current instead of light scattering.

e Same limitations (volatility, etc) as ELSD
e Lower detection limit than ELSD.

« Significantly affected by solvent composition
e Signal must be squared, not cubed.
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Signal Squared, Gradient Adjusted

CoSMS CAD Quantification Accuracy
100.00 ‘
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e No method is perfect all of the time.

e NMR requires pure samples and internal standards for accurate
quantification.

e CLND and ELSD rely on good chromatography.

e CLND is the best technique when little sample is available and it
Is of questionable quality.

e ELSD is easy and robust for ballpark quantification.



Applications
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» 1100 Binary HPLC stack
» 1956 SL single quad MS

» MultiMode ionization source

» MSD nebulizer is mounted
directly underneath DAD cell

» ELSD and CLND inlets close to
MSD nebulizer

» Recently replaced 1100 HPLC
with 1200SL RR Stack
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Example QC Results

Lead Validation Samples

200
180
160
140
120
100
80
60
40
20

-20

% of Expected Concentration

Assay for Target A

15

18

Assay for Target B

200
180
160
140
120
100

0 3 6 9 12

15

200
180
160
140
120
100

Assay for Target C

Batch Number

e Samples were synthesized specifically for each SAR project.
eighed by the chemist and dissolved by hand.
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October Submissions November Submissions
c 200 - 200
o
= 180 X 180
= 160 X 160 .
§ 140 140 X
c 120 >< X 120 %%
(@]
O 100 : S Y 100 R X% xx
S e x X X
o 80 x 80 x o *
= % X g g § X X x X
(&) 60 % 60 X
s) X g % X ¥
Q40 X x X 40
> X X
w20 X 20
© 0 L% % v 0 X X
o\o 20 | | | -20 | 1 1
4 8 12 16 20 4 8 12 16 20
Submitter #

e All samples were for SAR projects.
e Samples were weighed by the chemist and dissolved by hand.
e Only process change was the implementation of QC in October.
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