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CSEARCH-Workshop: Berlin 2021 (via Zoom):  A structure revision

Structure proposal and assignment as published –
use data for the „CSEARCH-Robot-Referee“ and a 
„Spectral Similarity Search“

Fully automatic Structure Revision – use the following form:
https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

• Draw structure, enter projectname, 
compoundname and your email

• Assign the 6 shift values as given
• Skip all other forms by clicking „Continue“
• „Submit“ request
• Wait for a few minutes and check your mailbox
• Access data are given at the very end of the

email received



CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #1:  Spectrum Prediction

Use https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Obligatory for all people having NOT registered with their email!

Open webpage, fill in basic data, draw a structure of your choice and skip the following
forms by clicking the ‚CONTINUE‘-button – at the end click ‚SUBMIT‘

Software is adjusted to perform ‚AUTO-REGISTRATION‘ – all basic functionalities are
available, structure revision is NOT ACTIVE ! Password is given at the very end of the
email received for a specific request - password not necessary for accessing the result of
a „Spectral Similarity Search“ ! See email !
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Structure and basic information – use **your** email !!
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Enter assigned lines if available – use multiplicity, if known
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Enter unassigned lines (if necessary) – any combination assigned/unassigned is allowed
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Additional requests & Summary of data – Submit when ready
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https://nmrpredict.orc.univie.ac.at/c13robot/robot.php


CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #2:  Spectral Similarity Search

Use http://c13nmr.at/similar/eval.php

Open webpage, fill in data, click ‚SEARCH‘

Use the following data:

39.4   137.1  115.5   115.3  143.5   120.9   141.7   115.7   113.1    
Molweight:  120 to 190
Number of signals:  7 to 14
Include O
Exclude P,F,Cl,Br, other
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http://nmrpredict.orc.univie.ac.at/similar/eval.php
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CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #3: Propionic acid, ethyl ester – correct assignment

Use https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Start from the given structure and the assigned values
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #4: Propionic acid, ethyl ester – Me-assignment wrong

Use https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Start from the given structure and the assigned values
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #5: Propionic acid, ethyl ester – CH2-assignment wrong

Use https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Start from the given structure and the assigned values
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php
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Alternative structures created – No better alternative found
„Only“ assignment error !
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CSEARCH-Robot-Referee: Compatibility-Check of a 
proposed Structure versus the 13C-NMR data

What is checked ?

The assignment ( if not given: assignment is done by software )

Logic behind exchange-flags

Symmetry

Definition of stereocenters

Query structure compared against database

Query structure compared against PUBCHEM-collection (138 million compounds)

Multiplicity check (experimentally determined versus from structure derived) 

Experimental shift values versus predicted shift values

2 independent techniques: HOSE-code prediction and Neural Network prediction

Quality of underlying data is also analyzed and influences the result

Spectral data are used as query to detect different structures

associated with the same spectrum
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CSEARCH-Robot-Referee: Compatibility-Check of a 
proposed Structure versus the 13C-NMR data

What is the result ?

A webpage holding all the details of this evaluation

A summary holding the final result and the most decisive information

Excellent visualization of each analysis

The result is given as:

Accept as it is – very rare case
Minor Revision
Major revision
Reject

The response of the evaluation is adjusted (intentionally) as extremely sensitive

to errors (or even warnings)
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A few technical specifications

All pages are electronically signed in order to prohibit editing/manipulation
This signature can be recalled by everybody knowing the URL of the page

The sequence „Predict spectrum by CSEARCH“- „Do an automatic
assignment“ – „Redo evaluation“ → will give „Accept as it is“, but this is
again visible to everybody knowing the URL – the complete history of a 
compound processed by an email-address is given at the end of each page

Doing this using 2 different email-addresses is in principle possible – the
same tests that are running for one single user are invisibly running in the
background over all email-addresses

Transfering the page to a mobile device is easily possible, 
simpy take a snapshot of the provided QR-code.



CSEARCH Workshop: Berlin 2021 – via Zoom

EXAMPLE #6: Fully automatic Structure Revision

Use https://nmrpredict.orc.univie.ac.at/c13robot/robot.php

Start from the given structure and the assigned values
(as published in the literature!)

Example #7: Use the given shiftvalues for a
Spectral Similarity Search

Use multiplicity information – see what happens
Maybe restrict by Molweight (eg. 100 to 200)
Maybe restrict by number of signals (eg. 6 to 14)
Exclude Cl,Br,F,P,other
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http://nmrpredict.orc.univie.ac.at/c13robot/robot.php


Revised structure proposal
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Another structure revision

Structure proposal and assignment as published –
use data for the „CSEARCH-Robot-Referee“ and a 
„Spectral Similarity Search“

Best alternative structure is: 

EXAMPLE #8: Fully automatic Structure Revision
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More Examples for Automatic Structure Revisions

Robien W. A Critical Evaluation of the Quality of 
Published 13C NMR Data in Natural Product Chemistry 
Progress in the Chemistry of Organic Natural Products, 
eds. Kinghorn AD, Falk H, Gibbons S, Kobayashi JI  2017; 
105:137-215

Robien W. Computer-assisted peer reviewing of spectral 
data: The CSEARCH protocol. Monatsh Chem 2019; 150, 
927-932 https://doi.org/10.1007/s00706-019-02407-5
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Spectral Similarity Search – The Background

Request consists of:

➢Peaktable – might hold solvent signals
➢Multiplicity – optional (S,D,T,Q – O,E – P – unknown / any combination )
➢Deviation for every line
➢Range for number signals
➢Range for molecular weight
➢Elemental composition ( Present, Absent or Unknown )

Resulting hitlist may consist of:

➢No structure proposal found
➢Between 1 and 10,000 proposals found
➢More than 10,000 proposals found

Results are summarized as ZIP-files ready for upload to the
„Supplementary Material“ of your publication
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Spectral Similarity Search – The Background

Run request „as it is“

Multiplicity given → rerun without multiplicity

Solvent detected → rerun with solvent lines eliminated

Too many answers → rerun with smaller deviations
→ rerun with smaller range for number

of signals (and combinations thereof)

No answer found → rerun with larger deviations
→ rerun with larger range for number of

signals (and combinations thereof)

Worst case scenario: 14 Requests searching 510 million spectra
Total: Search 7 Billion of spectra

Search 14x9 Billion of shift values
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Hardware and Software

Computer: 64GB Memory
EightCore CPU (8 x 2 x 4.7GHz)

Storage: 58TB NAS (7 x 8TB HDD + 2GB SSD) 

Software: OS: Linux
CSEARCH-Package / Mol2PS (N.Haider)

Robot: Usually 6-8 sec CPU-consumption

Similarity: 20 – 200 sec depending on query-peaklist
Massive parallel processing (up to 30 processes)
Requests coming from TOPSPIN or CMC-se are
processed in a separate privileged queue

Structure Generator: A few seconds up to a few minutes of CPU-usage

Processes: More than 100 jobs started by the „crontab“-utility in
regular intervals – stable over months

URL: http://c13nmr.at
https://nmrpredict.orc.univie.ac.at

http://c13nmr.at/
https://nmrpredict.orc.univie.ac.at/

