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August 2017
InChl Trust created an
Education Outreach & Training
(EOT)
Working Group
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February 2018
InChl Trust Provided Support

to Develop
InChl OER Website

Andrew Cornell (UALR student) tackled the project
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July 2018
JUPAC InChl formed an
Open Education Resource
(OER)
Task Group




InChl OER: Open Education Resource




InChl OER: Open Education Resource

{ Resources Link goes to InChl OER{

—
-




InChl OER: Open Education Resource




InChl OER: Open Education Resource

Default Setting: OER Posts

Tag Taxonomy Filter ]




InChl OER: Open Education Resource

Both OER and non-OER Content




InChl OER: Open Education Resource
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License CC BY 3.0 Unported
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Date Published
Content Tags
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Downloadable

e (Offsite Content

Link to Original Source

Non-OER Content
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Content Type CER

DOl https://doi.org/10.1186/513321-018-0277-5
License ccd0

Content Status publish

Number of Comments
Date Published
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No Comments
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Sample of Tag Taxonomy

InChl Algorithm and Description

Audience Content type File Type
Algorithm
Ceed e Document o Software
Poster Resolvers
Researcher Google Doc
. Toolkits
Fresentation
Undergraduate Google Sheet InChl Application
curricular Material Fublication
HTML Data Extraction
Software
biochemistry
R Matlab (.m) Search
Bioinformatics pplication
i FDF InChl Modification
Cheminformatics sScript
Language :
Organic Chemistry Spreadsheet Multiple Component
. Catalan
video RinChl
English

Single Component
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Off Site Content*

Abstract:

Representation of chemical structures

[Authored by: WENDY A. WARR )

At the root of applications for substructure and similarity searching, reaction retrieval, synthesis planning, drug discovery, and physicochemical property

prediction is the need for a machine-readable representation of a structure. Systematic nomenclature is unsuitable, and notations and fragment codes

have been superseded, except in certain specific applications. Connection tables are widely used, but there is no formal standard. Recently the

International Union of Pure and Applied Chemistry (IUPAC) International Chemical Identifier (InChl} has started to attract interest. This review also

summarizes the representation of chemical reactions and three-dimensional structures.

Link to Content

INFORMATION
Content Type Mon OER
Dol Dol 10

Content Link

Content Status
Number of Comments
Date Publizhed
Content Tags

hittps:/idoi.orgd 10,1 002Awems. 36
publizh
Mo Comments

Audience, English. Graduaie, Publicalion, Besearcher

*Note: May or May Not be Open Access
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IUPAC Name2PubChem

[Authored by: RobertE. Belford ]

This submission shows you how to create a smart spreadsheet with Google Sheets that links an IUPAC name to a chemical’s PubChem landing page. You
may click here to get a copy of this sheet. This particular sheet uses the Centre for Molecular Informatics OPSIN (Open Parser for Systematic IUPAC
nomenclature) web service to convert the name to an InChl key, which is then appended to a hyperlink to PubChem. You will note that some of the
names do not work and this is because those names in the sample sheet are incorrect names. If you paste those names directly into the OPSIN web

service, it will tell you were an error in parsing the name occurred.

The following video shows you how to create this Google Sheet and below it is the instructions and code needed. This application takes advantage of
the canonical nature of the InChl and its key, and the fact that the key allows you to communicate over the web.

Step 1: Paste your IUPAC names into a column of your spread sheet

Step 2: Convert IUPAC name to Standard InChl key
type the following script into the top cell of the column you want to place your keys into, and hit enter”

=IMPORTDATA(*http://opsin.ch.cam.ac.uk/opsin/"&[SPREADSHEET CELL WITH IUPAC NAME]&" stdinchikey™)
»  the ampersand{&jconcatenates the cell content to the URL

= the ampersand must be surrounded by quotation marks

= the URL must be in quotation marks

Click on the black box in the battom right corner of cell and drag down, converting the entire column of names to keys

Step 3: Hyperlink the key to PubChem
Type the following script into the top cell of the column you want to place your links into, and hit enter’n

=HYPERLINK("https://pubchem.ncbi.nlm.nih.gov/compound/"&[SPREADSHEET CELL WITH INCHIKEY]&"*")
= theampersand (&) concatenatas the cell content to the URL

= the ampersand must be surrounded by quotation marks

v the URL must be in quotation marks

INFORMATION |
Content Type CER

Uploaded By Bob Belford

Content Link hitps:fidocs. google. comispreadsheets/d 1 ClowyFOTFFTTHAGGKnShXgEVvI DXzl zGWidhix jTiE/copy

Content Status publish

Number of MNo Comments

Comments

Date Published

Content Tags Audience, Content type, Cumricular Material, File Type, Google Sheet, Graduate, InChl Algorithm and Description, Researcher, Resolvers. Spreadsheet

Undergraduate
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Two Ways

to Upload Content
(Require Log In)

1. Forms
e (Authors)

2. WordPress Dashboard
e (Editors)

On Site Content

Two Types of
Administrative Access

1. Author

e (Can Access Forms

2. Editor

e (Can Access Form

e (Can Access Dashboard
e Approve Submissions
e Add Tags to Taxonomy
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Two Ways to UpLoad Content

1. Site Form (Must Log In)

{ New Link to Create New Post

[Edit Existing Post

Submissions Require Approval
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Two Ways to UpLoad Content

Form Fields
Public Page with Information Box

RDKit InChl Calculation with Jupyter Notebook

[Authored by: WincentF. Scalfani ]

This RDKit InChl Calculation with Jupyter Motebook tutorial is useful to teach the basics of how to interact with InChl using a cheminformatics toolkit in a

Jupyter Motebook. The notebook has the following learning objectives:

1. Setup RDKit with a Jupyter Motebook
2. Construct a molecule (ROKit molecular object) from a SMILES string

3. Display molecule images

[

Calculate an InChl for a moleculs

[

Calculate InChis for a list of molecules

|HFORMATION |
Content Type
Uploaded By
Content Link
>_ License
Content Status
Number of Comments

Date Published
Content Tags Audience, Cheminformatics, Curricular Material, English, Languape, Senpt, Software, Undergraduste
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Two Ways to UpLoad Content

1. Title (will also appear at end of URL)

SUBMIT

InChl Posts Title

2 . Uploaded by:

IUPAC MName2PubChem

3. Author(s) — “add new”

\_ .
allows multiple authors
Uploaded By Authors-Contributors-Roles
Bob Belford Robert E. Belford
© Add new © Add new ( . . . .
4. Body with WYSIWYG Editor. Note, code to embed video is
o .
[embed]https://youtu.be/oDxMUJOdNWw[/embed]

InChl Posts Content /

07 Add Media || PFieldsand Views || [ ToolsetForms | | [ Access

Paragraph B I = i &6 = = = &£ = = EH

This submission shows vou how to create a smart spreadsheet with Google Sheets that links an [UPAC name to a chemical's PubChem landing page.

You may click here to get a copy of this sheet. This particular sheet uses the Centre for Molecular Informatics QPSIN (Open Parser for Systematic

IUPAC nomenclature) web service to convert the name to an InChl kev, which is then appended to a hyperlink to PubChem. You will note that some

of the names do not work and this is because those names in the sample sheet are incorrect names. If you paste those names directly into the QPSIN

web service, it will tell you were an error in parsing the name occurred.

The following video shows vou how to create this Google Sheet and below it is the instructions and code needed. This application takes advantage of

the canonical nature of the InChl and its key, and the fact that the key allows you to communicate over the web.

[embedIhtips:/ /voutu.be/oDxMUJodNWw[,/embed] .

P
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Two Ways to UpLoad Content

[5. Content Link if “Off Site”, like Google Sheet, publication, ]

e —

Content Link (Enter the link to the content here if applicable.)

https://docs.google.com/spreadshests/d/ L0  cun B ar_zZlavitdhix_jTEE/copy

O Add new

l 6. Content Use License. All “Onsite” material must be OER }
Content Use License

Onsite material must have a license that allows reuse with modification.
I
© Add new 7. DOI if appropriate ]

DOl

O Add new

8. File Upload for onsite OER content ]

k ="

Upload Content File

— 9. Image Upload for onsite OER content ]
| Choose File | No file chos
© Add new /

Content Images

Choose File | No file chosen

© Add new
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InChl Tags
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Graduate

Fesesarcher

—
* Undergraduate

Content type
Cocument

Paoster -

SUBMIT

~
10. Content Type
e On-Site Material must be OER
e Off-Site Material may be non-OER
J
11. InChl Tags )
* Controlled Category
e Must tag parents, grandparents....
* Need to use WordPress Dashboard
\_ to add new tags Y
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Adding Tags to Taxonomy

Tag Slug (Machine Name)-no blank spaces ]

Parent Tag (must be chosen) ]
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Integrating Content into Classroom the: LibreText

What is the LibreText HyperLibrary?

Interdisciplinary Open Education Resource (OER)
and an
Academic Online Authoring Environment
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Integrating Content into the Classroom: LibreText

ORGANIC ANALTYICAL INORGANIC

BIOCHEMISTRY FHIGIEAL

CHEMISTRY CHEMISTRY CHEMISTRY CHEMISTRY

(Core Chemistry Silos)

Textbooks are Defined by Chemistry Subdisciplines
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Ancillary MAPS BOOK
Material : \
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UALR Zero Textbook Cost (ZTC) Initiative
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Cheminformatics
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Integrating Content into the Classroom: LibreText

 UA Little Rock
e Centre College
e Ramon Llull

e St Louis College of Pharmacy
e Otterbein University
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Integrating Content into the Classroom: LibreText

(1=}

| |ﬁ Home *» J§% Course Shells = J§% Intercollegiate Courses » [N Cheminformatics OLCC (2019

2. Representlng Small Mole::ules on Computers

Last updated: Jun 23, 2019, 10:45 AM by Delmar Larsen Page restriction: c Page ID: 144246 W 4 1.9: Assignments | 2.1: Introduction » nuﬂ

Greetings...
+ | <+ % Topic hierarchy #
&) 2.1: Introduction E] 2.2: Connection Tables
Introduction to graph theory, connection tables, line notztion and general issues of Introduction to the concept of the Simplified Connection Table; the atom block and
molecular representation. the bond block.

2.3: Molecular Graph Issues

[B) 2.4: Line Notation

This is sort of an overview of molecular structural issues that the simplified Introduction to ling notation, the focus is on SMILES and InChl.

connection table can not cover. This is 2 review section for chemistry students and
we will see how many of these issues are dealt with once we look at actuzl molecular
representations. So this section is background material.

[@ 2.5: Structural Data Files

Actual Structural Datz Files, We will use Hack-a-Mol to explore molfiles and discuss
several other file types.

jiiil
el

.6: Chemical Resolvers, Molecular Editors and Visualization

E] 2.7 Programming Topics
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2.4: Line Notation

Last updated: Aug 11, 2019, 1:28 FM by Fobert E. Belford  Page restriction: Public Page ID: 154356

* 4 2.3: Molecular Graph Issues | 2.5: Structural Data Files FHEE

(1]

Contributed by Robert Belford
Professor (Chemistry) at University of Arkansas at Little Rock
Learning OBIECTIVES: — Table of contents

1. Introduction
2. SMILES
2.1, 2.1.1. SMILES Spec
2.1.2. Isomeric SMILES
2.1.3. Limitations of SMILES
2.2. SMARTS

. 2.3. SMIRK
Introduction R

Line notations represent structures as a linear string of characters, They are widely used in Cheminformatics because computers can
easily process linear strings of data. Examples of line notations include the Wiswesser Line-Formula Motation (WLN}*, Sybyl Line

= Explain what SMILES, SMARTS and SMIRKS are.

» Explain what InChI and InChIKey are,

= Review SMILES specification rules,

=« Compare and contrast SMILES and InChl.

= Demonstrate how to interpret SMILES, SMARTS, InChI strings into their corresponding chemical structures,

—
I

cation Rules
=LA A8 | Lt )

3.1. InChI: & Layered Motation

Motation {SLN)>* and Representation of structure diagram arranged linearly (ROSDAL)*". Currently, the most widely used linear 3.1.1. Standard InChl
notations are the Simplified Molecular-Input Line-Entry System (SMILES)®® and the IUPAC Chemical Identifier (InChI) %23, which 3.1.2. NonStandard InChI
are described below. In this class we will focus on SMILES and InChI line notztion. 3.1.3. Drawbacks of InChl

3.2. InChI Keys

SMILES

The Simplified Molecular-Input Line-Entry System (SMILES)®S is a line notation for describing chemical structures using short
ASCII strings. SMILES is like & connection table in that it identifies the nodes and edges of @ molecular graph. SMILES was
developed in the late 1980s and implemented by Daylight Chemical Information Systems (Santa Fe, NM), but it is still widely used
today. A detailed information on SMILES can be found in Chapter 3% of the Daylight Theory Manual as well as the SMILES tutorialls,
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ActviTy 2.4.1

Using the InChILayersExplorer show the difference between the InChl for (R)-thalidomide and (5)-thalidomide. Mote, the goal of this activity is not to answer the guestion, to
gain an understanding on how the InChILayersExplorer works, which is in effect 2 "smart spreadsheet” that communicates with databases via webservices functions. One of the
skills we hope you can gain from this class is enough familiarity with how code works so if you see new code, you can hack in and figure how it works. Be sure to enable the
spreadsheet after you download it. This spreadshest communicates with the NCI Chemical Resolver [section 2.7. )

1. Type (R }-thalidomide in the yellow region {type over Cod), OK, it fails, now try the (5) isomer, and it still fails, so now try thalidomide without spedifying an isomer. OF, so you
hawve the InChl for thalidomide, but there is nothing in the stereochemical layer, as you have not specified the stereochemistry., These spreadsheet uses the Chemical Identifier

Resolver of the MIH which will be covered in section 2.5.2.1.1), which can be accessed directdy at https://cactus.nc.nih.oov/chemical/structure and is shwon in figure 2.4.11.
Mow lets start by searching for (R)-thalidomide directly in the resolver (figure 2.4.11).

Pottps: £ fcactus. i ni.goy

Chemical Identifier Resolver

Structurs Identifier: (R -thalidomids m

comyert toc Standard InChi v

Figure 2.4.11: NCI/CADD Chemical Resolver set up to find standard InChl for {R)-thalidomid

As you may have guessed, neither (R) or (5) works, but "thalidomide” does (incidentally, you have to hit submit, not Structure), and so this resolver will not provide information
on the isomers of thalidomide. So now do a web search of [R)-thalidomide, and paste in its key (UEIHQNACIXSKW-SECBINFHSA-M), and note the stereochemical layer
[/t9-/ml/s1] is the only part that is different. Mow repeating for {5)-thalidomide.

You should get the following results

Table 2.4.3
Compound InChl Key Stereochemical layer
thalidomide UENHONACTYSKW-UHFFFAOQYSA-N none
{R)-thalidomide UETIHQNACTXSKW-SECBINFHSA-N ft3-/mlfs1

(5)-thalidomide UEJIHQMACTXSKW-VIFPYBQESA-N ft9-/miljs1
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Notes on Activity 2.4.1
1. Builds up on a Story line

Section 2.3: was a review on steroisomers
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Notes on Activity 2.4.1
1. Builds up on a Story line

Story line was continued in section of drawing structures
(can help anchor concepts in long term memory)
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Notes on Activity 2.4.1

2. Involves links to material not yet covered as
students learn to trouble shoot things

Section 2.6 covers chemical resolvers
(cues students to go and seek things out)
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Notes on Activity 2.4.1
3. Activity provides skills that will be used in future problems
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_— Cheminformatics —
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https://www.inchi-trust.org/

https://chem.libretexts.org/Courses/Intercollegiate Courses/Cheminformatics OLCC (2019)



https://www.inchi-trust.org/
https://chem.libretexts.org/Courses/Intercollegiate_Courses/Cheminformatics_OLCC_(2019)
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