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2.6: Chemical Resolvers, Molecular Editors and Visualization

Introduction

Chemical resolvers can take one form of molecular representation and convert it to another. That is, they can resolve what the
compound is from its represenation. They can be web based services or software applications. A molecular editor is in essence a
type of resolver, that has a graphical editor interface where human's can draw molecules. But under the hood, it is using
cheminformatics representations like connection tables. Database services like PubChem and ChemSpider also have integrated
editors and resolvers and so the distinction across these is a bit fuzzy.

Chemical Resolvers

We will define chemical resolvers as programs that can resolve a chemical structure from a representation, and then use that to
transform it to another representation or provide information on the chemical.

Web-Based Resolvers

These are services that typically offer both a GUI (for humans) and an API (for machines). This list is not comprehensive, and will
grow as time allows.

CIR

The Chemical Identifier Resolver (CIR) is a service of the Computer-Aided Drug Design (CADD) group of the Chemical
Biology Laboratory (CBL) of the National Cancer Institute (NCI) in Maryland US. The direct link to CIR is here:

https://cactus.nci.nih.gov/chemical/structure
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Figure 2.6.1: The GUI interface for the NCI/CADD CIR (https://cactus.nci.nih.gov/chemical/structure).

The CIR service also offers a variety of API interfaces and we already explored one of them with the InChILayersExplorer of
activity 2.4.1 (section 2.4.3.3.1), where an Excel spreadsheet used the CIR service to convert a name to an InChl.

There are also a variety of other resources available through the CADD Group Chemiformatics Tools and User Services
(CACTUS) that students are encouraged to explore.

https://cactus.nci.nih.gov/

OPSIN

The Open Parser for Systematic [IUPAC Nomenclature (OPSIN) is run by the Centre for Molecular Informatics and the
University of Cambridge in England, the URL is:

https://epsin.ch.cam.ac.uk/
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OPSIN: Open Parser for Systematic IUPAC nomenclature

University of Cambridge » Department of Chemistry » Centre for Molecular Informatics ~ Links
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Updated 2019-07-13: 150N format now has keys for status and warnings. This is available from BitBucket and Maven Interface
central

If you have found OPSIN useful in your work citing our paper would be very much appreciated. Depiction courtesy of » Downloads

the Indigo Toolkit Information

Instructions

Enter a chemical name into the box and then click submit.

The chemical structure described by the name, or why it could not be interpreted, will appear here. JavaDoc

Figure 2.6.2: OPSIN resolver, (https://opsin.ch.cam.ac.uk/)

One of the nice things of the OPSIN resolver is that if you have an incorrect IUPAC name, it stops where it can't parse the name
and tell's you where the problem is. For example, patents will often use IUPAC names and believe it or not, they are often
misspelled and wrong! So lets look at this name here,

1-[4-(2-methoxyethy)phenoxy]-3-(propan-2-amino)propan-2-ol.
Do you see what is wrong with it? Well pasting it into OPSIN gives you an error and an idea where to look!
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Figure 2.6.3: OPSIN resolver showing an error in resolving the ITUPAC name.

The beauty is the error message occurs when the resolver could no longer parse the word and it got stumped at the y), which should
have been yl), as in 1-[4-(2-methoxyethyl)phenoxy]-3-(propan-2-ylamino)propan-2-ol.
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stdinChl:
InChI=15/C15H25N03/c1-12(2)16-10-14(17)11-19-15-6-4-13(5-7-15)8-0-18-3/h4-7,12,14,16-17H,8-11H2,1-3H3

StdinChiKey:
TUBSYMUCCVWXPE-UHFFFAOYSA-N (Click to search the internet for this structure)

SMILES:
COCCC1=CC=C{OCC(CNC{C)C)0)C=C1

Figure 2.6.4 Discovering the type in figure 3 allowed us to correct the IUPAC name and we now have identifiers for this
compound.

The above figures show how the OPSIN GUI can be used. In activity X we will look at a Google Spreadsheet that uses the OPSIN
resolver to convert a list of [UPAC names to InChIKeys and then use those keys to link directly to PubChem on those chemicals,

@ 0 a @ 2.6.2 https://chem.libretexts.org/@go/page/154858



https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/154858?pdf
https://opsin.ch.cam.ac.uk/

LibreTexts-

and thus instantly get access to information on a list of compounds. Lets manually do that now. That is, we append the InChlI key to
following URL stem

and so the following link gets us to information on this compound

bringing us to the following information on PubChem

w DO @B B w

Fa S-W o ubchem.ncbi.nim.nih.gov/compound,/IUBSYMUCCVWXPE-UHFFFAOYSA-N|

US. National Library of Medicine

National Center for Biotechnology Information

Pub@hem About  Blog  Submit  Contact Q search PubChem
COMPOUND SUMMARY f Share o Tweet Email
Metoprolol mae 8 oo
CONTENTS
PubChem CID: 4171 Title and Summary
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metoprolol 13 Literature v
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Chemical Names: Beatrolol 15 Biomolecular Interactions and -
Pathwavs

Figure 2.6.5: After using OPSIN to correct the incorrect ITUPAC name we can deduce the compound is Metoprolol and obtain
information on it.

IUPAC Name2PubChem

Go to the InChI OER ( ) and filter Content Type/Spreadsheet with File Type/Google Sheet, and click
on the hit for the "TUPAC Name2PubChem". From here you will find a for a list of
chemicals. Video 2.6.1 shows how you can go to the OPSIN chemical resolver and figure out how to create a Google sheet that
performs these functions.

Video 2.6.1: 6:47 min YouTube video describing how to connect an column of ITUPAC names to information in PubChem

( )
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If you download the module from the InChI OER you will see the code described in the video which you can cut and paste into a
spreadsheet. This module uses two webservices functions, the IMPORTDATA function and the HYPERLINK function, along with
the concatenate function for a string of text, &. It is very important that you develop the skill of looking at code you have never

seen and then finding out what it does through web searches.

Resolver Programs
OK, Resolver Programs may not be the best title for this section. These are software packages that convert molecular file formats,
and are often called tool kits. These have many functionalities that can be used offline, in contrast to web services, which need

internet access.

Open Babel
Open Babel is an open source Chemistry Toolbox and does much more than just convert structural formats and can be downloaded

from the following URL.

http://openbabel.org
In figure 2.6.6 we see using Open Babel to convert a SMILES string to a mol file with 3D coordinates. The Open Babel
Documentation can give you a feel for some of the things you can do with Open Babel,

http://openbabel.org/docs/current/OpenBabel.pdf .

Wk OpenBabelGU - m} x
File View Plugins Help
--—- INPUT FORMAT --—- ---- OUTPUT FORMAT -

smi -- SMILES format ~||2 CONVERT sdlf -- MDL MOL format vl|2

[ Use this format for all input files (ignore file

C:\Users\Waree\AppData\R; g\OpenBabel-2.4.1\exampls Append properties or descriptors in list to title: A Qutput file

2 N [] Join all input molecules into a single output molecule =

Input below (ignore input file) ; Output below only (ne outputfile) [] Display in firefox
[J Output disconnected fragments separately

CC(=0)10-] [T ] add or replace a property (SDF) 1 molecule converted
[ Add orreplace molecule title
[ Appendtexttotitle
[ Output multiple conformers separately OpenBabel08111911303D
[J Append output index to title 760000000 0399V2000
[ Additional file output 10548 00082 -0.0832C 000000000000
[] Append input filename to title 25748 0.0092 -0.0832C 000000000000
[ Append input index to it 32102 -0.1112 1.01090 000000000000

ppend input index to title 3.2848 01437 130550 050000000000

L] Adds hydrogen to nonpolar atoms anly 0.6981 -0.1012 0.919H 000000000000
[ Adds hydrogen te polar atoms only 0.6981 -0.8041 -0.6801H 000000000000
[ Align coordinates to the first molecule 1"-259:370 3"3357 -04890H 0000DDDDDDDD
[ Canonicalize the atom order 1510000
[ Change cell size: 1610000
[ Cenfab, the diverse conformer generator 1710000
[ e e 2320000
[ Deletes hydrogen from polar atoms only MCHG 1 4 -1
[ Fill the unit cel (strict or keepconnect) M END
[] Generate 2D coordinates 9555
Generate 30 coerdinates
[ Generate aliases as an alternative representation.

Figure 2.6.6: Using Open Babel to convert between file types, here converting a SMILES string to a 3D mol file with coordinates.

Molecular Editors

Web Services
1. MolView - site maintained by Herman Bergwerf

o http://molview.org/
2. PubChem Sketcher
o https://pubchem.ncbi.nlm.nih.gov/#draw=true

3. ChemSpider Structure Search
o https://www.chemspider.com/StructureSearch.aspx

4. Chemagic
o https://chemagic.org/molecules/amini.html

5. Wikipedia Chemical Structure Explorer

o http://www.cheminfo.org/Wikipedia/
o see JChem Inf. article (https://jcheminf.biomedcentral.com/articles/10.1186/s13321-015-0061-y)
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Software Packages

Dr. Tamas Gunda has posted a decent resource: Chemical Drawing Programs - The Comparison of Accelrys (Biovia) Draw,
ChemBioDraw (ChemDraw), Drawlt, ChemDoodle and Chemistry 4-D Draw (http://www.gunda.hu/dprogs/index.html)

Open Source
1. JChemPaint - open source (LGLP license):
o https://jchempaint.github.io/
2. BIOVIA Draw — free for academic use

o http://accelrys.com/products/collaborative-science/biovia-draw/draw-no-fee.php

3. ChemSketch Freeware - free for academic and personal use, requires registration and download:
o http://www.acdlabs.com/resources/freeware/chemsketch/

4. BIO-RAD - Chemical Structure drawing, spectral analysis & more
o http://www.knowitall.com/academic/

5. JSME - open source (BSD license):

o http://peter-ertl.com/jsme/

Fee-Based
1. ChemDraw — requires subscription and download
o Basic drawing package:

http://www.cambridgesoft.com/Ensemble_for_Chemistry/ChemDraw/ChemDrawPrime/Default.aspx
2. ChemDoodle — requires purchase and download

o https://www.chemdoodle.com/
o Free Trial: https://www.chemdoodle.com/free-trial/

3. ChemSketch — requires purchase and download

o http://www.acdlabs.com/products/draw_nom/draw/chemsketch/
o Free Trial at above link

4. Chemistry 4-D Draw

o http://www.cheminnovation.com/products/chem4d.asp

Molecular Visualization
1. Jmol and Jsmol

o http://jmol.sourceforge.net/

2. Avogadro

o https://avogadro.cc/

2.6: Chemical Resolvers, Molecular Editors and Visualization is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or
curated by LibreTexts.
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