Automated, HighThroughput Data
Processing & Quantification:
Illustrated by a series of
Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs)

Automatic Data Processing

Mnova offers a number of ‘listeners’ that can automatically process and analyze NMR data as soon as it is generated. Here we describe the use of a 60 MHz benchtop NMR
spectrometer, the NMReady-60, to acquire 1H NMR spectra for a series of nine non-steroidal, anti-inflammatory
drugs (NSAIDs) that, paired with three different Mnova listeners (processing, spectral similarity (SS) and simple mix
ture analysis (SMA)), are automatically processed and/or
analyzed.

AUTOMATED DATA PROCESSING & REPORTING
To facilitate greater adoption of benchtop NMR in industry, data processing must be more efficient & more accessible to the non-expert. To this end, we describe the use of the modern interface of the NMReady to network directly with the Mnova processing listener plugin. The simple set-up workflow is depicted in 5 simple steps:

Step 1:

Network the NMReady spectrometer with
Ethernet or Wi-Fi connectivity

Step 3a:

Launch processing template

Step 2:

Connect NMReady Automation tool to
spectrometer & configure it to write to MNova
listener folder

Step 3b:

Select desired processing
parameters & save

AUTOMATED DATA PROCESSING - Setup

Step 4b:
a

Created template document is saved to be
applied to incoming folders.

Step 5:
a

Launch Processing Listener Template & customize processing listener to specify
incoming & outgoing data folders, report file formats,
and appropriate processing & layout templates.

AUTOMATED DATA PROCESSING - Day-to-day Workflow

SUMMARY:
The set-up and daily workflow
procedure is presented as an automated analysis for routine processing and reporting of NMR
data.

Example
Reports

SPECTRAL SIMILARITY LISTENER
The idea of a ‘distance’ between chemical objects is a common. Well-known algorithms such as the ‘Tanimoto
Score’ can be applied to the molecular attributes. Attempts to apply this principle to an objective comparison
between NMR spectra are not as common, but a first generation, proprietary algorithm has been developed
for Mnova and is presented as the ‘Spectral Similarity’ (SS) functionality. The functionality considers two spectra, and provides a number (0 to 1) that reflect the similarity.
Although there are unlimited applications for this type of spectral assessment, we used the 9 NSAIDs processed with the processing listener. Once seen by the SS listener, a 1H NMR spectrum was opened, compared
to a reference spectrum & the calculated similarity score is exported as a text file saved into ‘SS results’. For
the NSAIDs using Mnova SS, we see high similarity numbers between the compounds, which is reassuringly
reasonable, as these pharmaceuticals are expected to have similar mechanisms of action. The test also has
potential in a QA/QC scenario where batch samples are analysed & compared against a reference material.
The analyst would have to ‘calibrate’ the coefficient in terms
of a criteria of acceptability. The set-up is shown here.

NSAIDs DATA FROM SPECTRAL SIMILARITY LISTENER
SAMPLE PREPARATION:

AS
DF
DC
IN
SU
FL
IB
KE
NA

MW
(g/mol)

Added
(mg)

Concentration
(mol/L)

180.157
250.198
318.13
357.787
356.412
244.261
206.29
254.281
230.259

18
18
28
19
31
30
30
18
30

0.10
0.07
0.09
0.05
0.08
0.12
0.15
0.07
0.13

1
H NMR data collected with a spectral width of 16 ppm centered at 7ppm, 4096 points, & scan delay
of 5 sec. This is a 10.5 sec/scan acquired at 16 (2.8 min), 32 (5.6 min) and 64 (11.2 min) scans.

SIMPLE MIXTURE ANALYSIS LISTENER

SIMPLE MIXTURE ANALYSIS LISTENER - Setup & Validation

SIMPLE MIXTURE ANALYSIS LISTENER - Automation

CONCLUSIONS
The NMReady-60 benchtop NMR system can be
easily paired with Mnova for automated data processing via:
(1) Configure the NMReady Application Programming Interface (API) to export all acquired
spectra to a specified folder.
(2) Set the appropriate Mnova listener to ‘watch’
for generated spectral files and process the
under pre-set conditions.

This has been shown for:
(1) Spectral Processing & templating
- to streamline data processing & generate
consistency
(2) Spectral Similarity chemoinformatic information for drug
discovery
(3) Simple Mixture Analysis
- for targeted, reliable quantitative analysis
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