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Introduction and Goals

Acquaint Translators & Interpreters
With Chemical Names & Structures

 
Arise in many texts/contexts:

product labels, patents, lawsuits, medical 
discussions and reports, clinical trials, etc.

What are some strategies for translating them?



Introduction and Goals

“What's in a name? That which we call a rose by 
any other name would smell just as sweet.”

 
W. Shakespeare, Romeo and Juliet, ~1595

Trouble is, in describing chemical substances
We need a name and/or pictographic representation
That name or representation should be unambiguous

Otherwise, we fail to communicate



Introduction and Goals

Chemical names & structures are a language

Alphabetic/syllabic and pictographic
representations of substances

 

Alphabetic/syllabic representations vary
from language to language

Pictographic representations are almost
universally understood across languages



Introduction and Goals

Topics for today

There are names, and there are names

What are chemical names?

How to parse a chemical name/structure

Shortcuts for translating names

Resources for chemical names/structures



Chemical structures
pictographic representations are universally understood

Naproxen
a non-steroidal anti-inflammatory drug (NSAID)



Chemical structures
pictographic representations are universally understood

Naproxen



Chemical structures

Often mixed in with text, as in lab notebook pages



There are names, and there are names

There are two general classes of 
chemical names:

Systematic names: derived from a set of 
rules, an algorithm to unambiguously link 
the name with the structure and the 
substance, and vice versa

Trivial names: all the rest of the names



There are names, and there are names
Rules for systematic names are set out 
(and updated) by an international 
organization for standard nomenclature:

IUPAC
International
Union of
Pure and
Applied
Chemistry

[ https://iupac.org/ ]

https://iupac.org/


There are names, and there are names

Chemical substances are most often 
referred to by a trivial name

Analogy: the reigning monarch of Great Britain 
is known as King Charles III

Full name: Charles Philip Arthur George, 
Prince of Wales and Earl of Chester, Duke of 
Cornwall, Duke of Rothesay, Earl of Carrick 
and Baron Renfrew, Lord of the Isles, and 
Prince and Great Steward of Scotland



Sodium hydroxide is known by many names:

Sodium Hydroxide
Lye

Caustic
Caustic Soda

Sodium Hydrate
NaOH

1310-73-2

It is essentially the same chemical substance
but there are differences of register and context

Example: Sodium Hydroxide



Only the name “sodium hydroxide” is 
systematic because it relates directly to the 

structure of the formula 

NaOH
“1310-73-2” is the CAS (Chemical Abstracts Service) 

registry number, also unique.
A sort of social security number for a chemical 

substance
All other names are trivial (non-systematic) names

but are still in widespread use

Example: Sodium Hydroxide



Example: Sodium Hydroxide

A true translation must reflect those differences

EN sodium hydroxide
DE Natriumhydroxid
ES hidróxido de sodio
FR hydroxyde de sodium

JA 水酸化ナトリウム
suisanka NATORIUMU



Example: Sodium Hydroxide

A true translation must reflect those differences

EN lye
DE Lauge
ES lejía
FR lessive

JA あく; アク
aku; AKU



Example: Sodium Hydroxide

A true translation must reflect those differences

EN caustic soda
DE Natronlauge, Ätznatron
ES soda cáustica
FR soude caustique

JA 苛性ソーダ
kasei SŌDA



Example: Biotin

Biotin, also known as vitamin B7 or vitamin H

It is a fairly simple, optically active, water-soluble 
molecule with a bicyclic core structure, a carboxylic 

acid side-chain, and three stereocenters
(a stereocenter specifies 3-dimensional structure)



Example: Biotin
Trivial name

biotin [EN,DE] биотин (biotin) [RU]
biotina [ES] 비오틴 (biotin) [KR]
biotine [FR] ビオチン (biochin) [JA]
biotiini [FI] 生物素 (shēngwùsù) [ZH]



Example: Biotin
Systematic name

5-[(3aR,6S,6aS)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentanoic acid (IUPAC/EN).

5-[(3aR,6S,6aS)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl]pentansäure (IUPAC/DE)

ácido 5-[(3aS,4S,6aR)-2-oxohexahidro-1H-tieno[3,4-d]imidazol-4-yl]pentanoic (IUPAC/ES)

acide 5-[(3aR,6S,6aS)-2-oxohexahydro-1H-thiéno[3,4-d]imidazol-4-yl]pentanoïque (IUPAC/FR)

5-[(3aR,6S,6aS)-2-オキソヘキサヒドロ-1H-チエノ[3,4-d]イミダゾール-4-イル]ペンタン酸

(IUPAC/JA)



What are chemical names?

In fact, chemical names are a language 
with many dialects

Chemical names are an agglutinative language

Chemical structures are akin to the pictograms of

Chinese characters 漢字/汉字 (hànzì), or
Egyptian hieroglyphics   (r n km.t)



What are chemical names?

An example of an agglutinative language is
Nunavut Inuktitut (thanks, Wikipedia!)

ᑐᓵᑦᓯᐊᕈᓐᓇᖖᒋᑦᑐᐊᓘᔪᖓ (tusaatsiarunnanngittualuujunga)

(EN: I can't hear very well)

tusaatsiarunnanngittualuujunga

Root word tusaa- ~ to hear – followed by seven suffixes:
• -tsiaq-: "well"
• -junnaq- (or -gunnaq-): "be able to"
• -nngit-: negation
• -tu(q): indicative third-person singular
• -alu(k)-: augmentative ("very")
• -u-: "be"
• -junga: indicative first-person singular



Example: Ascorbic Acid
Trivial names

ascorbic acid [EN] vitamin C
Ascorbinsäure [DE] Vitamin C

ácido ascórbico [ES] vitamina C
acide ascorbique [FR] vitamine C
アスコルビン酸

[ASUKORUBIN-san]
[JA] ビタミンC

[bitamin-c]



How to parse a chemical name

An organic chemical name has a core 
or parent structure

Core/parent structure appears at or 
near the right-hand of the name string



How to parse a chemical name

To this are added
prefixes, infixes, and/or suffixes

these indicate substituents (parts 
added to the core/parent structure)

and numbers to give their assigned 
positions



Example: Ascorbic Acid
Systematic name

(5R)-[(1S)-1,2-dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one (IUPAC/EN).

(5R)-5-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxy-5-hydrofuran-2-on  (IUPAC/DE)

(5R)-3,4-dihidroxi-5-((1S)-1,2-dihidroxietil)furano-2(5H)-ona (IUPAC/ES)

(5R)-5-((1S)-1,2-dihydroxyéthyl))-3,4-dihydroxy-5-hydrofuran-2-one (IUPAC/FR)

(5R)-3,4-ジヒドロキシ-5-((1S)-1,2-ジヒドロキシエチル)フラン-2(5H)-オン (IUPAC/JA)
(5R)-3,4-JIHIDOROKISI-5-((S)-1,2-JIHIDOROKISHIECHIRU)FURAN-2(5H)-ON



Example: Ascorbic Acid
Breaking down the systematic name

(5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one



Example: Ascorbic Acid
Breaking down the systematic name

(5R)-[(1S)-1,2-dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one

Indicators of the stereochemistry (3-dimensional aspects)
at core structure C-5 and substituent C-1.



Example: Ascorbic Acid
Breaking down the systematic name

(5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one

Describes the 1,2-dihydroxyethyl substituent attached to C-5 
of the core structure.



Example: Ascorbic Acid
Breaking down the systematic name

(5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one

Describes the dihydroxyfuran core structure, substituted with 
hydroxyl groups at C-3 and C-4.



Example: Ascorbic Acid
Breaking down the systematic name

(5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one

Describes the location of the one functional group in the 
core structure, at C-2.



compare the Inuktitut
ᑐᓵᑦᓯᐊᕈᓐᓇᖖᒋᑦᑐᐊᓘᔪᖓ (tusaatsiarunnanngittualuujunga)

(EN: I can't hear very well)

tusaatsiarunnanngittualuujunga

Root word tusaa- ~ to hear – followed by seven suffixes:
• -tsiaq-: "well"
• -junnaq- (or -gunnaq-): "be able to"
• -nngit-: negation
• -tu(q): indicative third-person singular
• -alu(k)-: augmentative ("very")
• -u-: "be"
• -junga: indicative first-person singular



with the ascorbic acid IUPAC name

(5R)-[(1S)-1,2-Dihydroxyethyl]-3,4-dihydroxyfuran-2(5H)-one



How to parse a chemical name

An inorganic chemical name will 
generally consist of two parts

In the case of a salt
a cation and an anion 



How to parse a chemical name

In the earlier example of

sodium hydroxide:
NaOH

 Na+  (cation)
HO‒ (anion)



How to parse a chemical name

Most inorganic chemical names will 
follow this pattern of cation plus anion

Some simple organic chemical names 
also follow a two-part format



How to parse a chemical name

acetylsalicylic acid (aspirin, ASA)

IUPAC: 2-acetyloxybenzoic acid



How to parse a chemical name

acetylsalicylic acid (aspirin, ASA)

IUPAC: 2-acetyloxybenzoic acid



How to parse a chemical name

iodopropynyl butylcarbamate
(preservative used in cosmetics)

IUPAC: 3-iodoprop-2-ynyl N-butylcarbamate



How to parse a chemical name

iodopropynyl butylcarbamate
(preservative used in cosmetics)

IUPAC: 3-iodoprop-2-ynyl N-butylcarbamate



Shortcuts for translating names

Many chemical names are not found
in print or online glossaries

There are just too many of them, so use…

Online databases
Commercial chemicals sites

Artificial intelligence



Shortcuts for translating names
Online database: PubChem

Hosted by NIH, like PubMed
[https://pubchem.ncbi.nlm.nih.gov/]

https://pubchem.ncbi.nlm.nih.gov/


Shortcuts for translating names
Online database: PubChem

PubChem: Draw Structure



Shortcuts for translating names
Online database: PubChem

PubChem: Draw Structure
(2-acetyloxybenzoic acid)



Shortcuts for translating names
Online database: PubChem
PubChem: Search for this structure

Plus links to the Nikkaji Number (for Japanese), Depositor-
Supplied Synonyms (tradenames and other trivial names) and 
all the chemical and pharmacological data you could ever want



Shortcuts for translating names
Online database: PubChem

Same results from searching the name



Shortcuts for translating names
Online database: PubChem

or searching the CAS registry number



Shortcuts for translating names
Online database: WikiData

Hosted by Wikipedia
[https://www.wikidata.org/wiki/Wikidata:Main_Page]

https://www.wikidata.org/wiki/Wikidata:Main_Page


Shortcuts for translating names
Online database: WikiData

WikiData: Search on “acetylsalicylic acid”

a total of more than 100 languages



Shortcuts for translating names
Online database: ChemSpider

Hosted by Royal Society of Chemistry (UK)
[https://www.chemspider.com/]

https://www.chemspider.com/


Shortcuts for translating names
Online database: ChemSpider

also has a structure search function



Shortcuts for translating names
Commercial chemicals sites 

Sigma-Aldrich
[https://www.sigmaaldrich.com/US/en]

                set up for US region and EN language

https://www.sigmaaldrich.com/US/en


Shortcuts for translating names
Commercial chemicals sites 

Sigma-Aldrich
to set up for another language, click on the globe icon
this brings up the “Change Location” drop-down lists

e.g., now have selected “Europe” and “Germany” for German language



Shortcuts for translating names
Commercial chemicals sites 

Sigma-Aldrich
enter “acetylsalicylic acid” in the search box for the name in German



Shortcuts for translating names
Commercial chemicals sites

TCI (Tokyo Chemical Industry)
[https://www.tcichemicals.com/US/en]

                set up for US region and EN language

https://www.tcichemicals.com/US/en


Shortcuts for translating names
Commercial chemicals sites

TCI (Tokyo Chemical Industry)
select other country/region and language (many more than shown below)



Shortcuts for translating names
Artificial intelligence (AI)

Can AI help here?
Can I trust AI?

Maybe
Sometimes



Shortcuts for translating names
Artificial intelligence (AI)

test case: cantharidin

IUPAC name:
(1S,2R,6S,7R)-2,6-dimethyl-4,10-dioxatricyclo[5.2.1.02,6]decane-3,5-dione



Shortcuts for translating names
Artificial intelligence (AI)

Can ChatGPT nomenclate?

Not even close to (1S,2R,6S,7R)-2,6-dimethyl-4,10-dioxatricyclo[5.2.1.02,6]decane-3,5-dione



Shortcuts for translating names
Artificial intelligence (AI)

ChatGPT works much better
in the other direction

However, ChatGPT failed when I included the 
stereochemical descriptors (1S,2R,6S,7R) 



Shortcuts for translating names
Artificial intelligence (AI)

In patent translations
might AI save time by rendering a lengthy list

of substituents or compounds faster
than a translator could type them?

Test: compare GoogleTranslate,
Bing Translate, DeepL, and ChatGPT



Patent: JP03006475B2
“Photoresist composition”

Shortcuts for translating names



[0018]
A photoacid generator which generates an acid when exposed 
to light as a component of the present invention, for example…

Shortcuts for translating names

The test text



Shortcuts for translating names

GoogleTranslate



Shortcuts for translating names
BingTranslate



Shortcuts for translating names
DeepL



Shortcuts for translating names
ChatGPT



Shortcuts for translating names
Comparison

GT
Cyclohexylmethyl(2-oxocyclohexyl)sulfonium, trifluoromethanesulfonate, dicyclohexyl(2-oxocyclohexyl)sulfonium 
trifluorosulfonate, dicyclohexylsulfonylcyclohexanone, dimethyl(2-oxocyclohexyl)sulfonium 
trifluoromethanesulfonate, triphenylsulfonium trifluoromethane Sulfonate, diphenyliodonium trifluoromethane 
sulfonate

Bing
cyclohexylmethyl (2-oxocyclohexyl) sulfonium, trifluoromethanesulfonate, dicyclohexyl (2-oxocyclohexyl) 
sulfonium trifluorosulfonate, dicyclohexylsulfonylcyclohexanone, dimethyl (2-oxocyclohexyl) sulfonium 
trifluoromethanesulfonate, Triphenylsulfonium Trifluoromethanesulfonate, Diphenyliodonium 
Trifluoromethanesulfonate

DeepL
Cyclohexylmethyl (2-oxocyclohexyl)sulfonium, trifluoromethanesulfonate, dicyclohexyl (2-oxocyclohexyl)sulfonium 
trifluorosulfonate, Dicyclohexylsulfonylcyclohexanone, dimethyl (2-oxocyclohexyl)sulfonium 
trifluoromethanesulfonate, triphenylsulfonium trifluoromethanesulfonate, diphenyliodonium 
trifluoromethanesulfonate

ChatGPT
Cyclohexylmethyl (2-oxocyclohexyl) sulfonium, trifluoromethanesulfonate, dicyclohexyl (2-oxocyclohexyl) 
sulfonium trifluorosulfonate, dicyclohexylsulfonylcyclohexanone, dimethyl (2-oxocyclohexyl) sulfonium 
trifluoromethanesulfonate, triphenylsulfonium trifluoromethanesulfonate, diphenyliodonium 
trifluoromethanesulfonate.



Shortcuts for translating names

Conclusions for AI assistance

Errors are mainly inappropriate capitalization and 
introduction of spaces, otherwise accurate

Use of AI saves time, even if minor editing is 
necessary

DeepL appears to require the least editing, but all 
four are reasonably good.



Conclusions

Chemical names can be tricky

Chemical structures - only for the brave

Best strategies:
 Search on an English name/CAS number (or structure) 

in an institutional chemical database, or commercial 
chemical database after specifying language preference

 For the adventurous, draw the structure and let AI 
generate the name



Conclusions
Best strategies:
Searching chemical names across languages

Institutional chemicals databases:

NIH PubChem [https://pubchem.ncbi.nlm.nih.gov/]

WikiData [https://www.wikidata.org/wiki/Wikidata:Main_Page]

ChemSpider [https://www.chemspider.com/]

Commercial chemicals databases:

Sigma-Aldrich [https://www.sigmaaldrich.com/US/en]

TCI (Tokyo Chemical Industry) [https://www.tcichemicals.com/US/en]

https://pubchem.ncbi.nlm.nih.gov/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://www.chemspider.com/
https://www.sigmaaldrich.com/US/en
https://www.tcichemicals.com/US/en


Conclusions

Best strategies:

AI/MT can save time with lists of
chemical substances and substituents:
GoogleTranslate [https://translate.google.com/]

Bing Translate [https://www.bing.com/translator]

DeepL [https://www.deepl.com/translator]

ChatGPT [https://chat.openai.com/]

https://translate.google.com/
https://www.bing.com/translator
https://www.deepl.com/translator
https://chat.openai.com/


Resources
IUPAC Gold Book  Compendium of Chemical Terminology
https://goldbook.iupac.org/

IUPAC Blue Book  Nomenclature of Organic Chemistry
https://iupac.qmul.ac.uk/BlueBook/PDF/

How to name organic compounds using the IUPAC rules
(Univ. Ill. Urbana-Champaign)
http://www.chem.uiuc.edu/GenChemReferences/nomenclature_rules.html

Short Summary of IUPAC Nomenclature of Organic Compounds
(Angelo State University, 9 pages)
https://www.angelo.edu/faculty/kboudrea/organic/IUPAC_Handout.pdf

IUPAC Nomenclature of Alkanes - Naming Organic Compounds
(The Organic Chemistry Tutor, YouTube, 11 min)
https://www.youtube.com/watch?v=TYU_JluleME&ab_channel=TheOrganicChemistryTutor

IUPAC Nomenclature of Alkanes and Cycloalkanes | Organic Chemistry
(Chad's Prep, YouTube, 35 min)
https://www.youtube.com/watch?v=hcpWpluvXgc&ab_channel=Chad%27sPrep

https://goldbook.iupac.org/
https://iupac.qmul.ac.uk/BlueBook/PDF/
http://www.chem.uiuc.edu/GenChemReferences/nomenclature_rules.html
https://www.angelo.edu/faculty/kboudrea/organic/IUPAC_Handout.pdf
https://www.youtube.com/watch?v=TYU_JluleME&ab_channel=TheOrganicChemistryTutor
https://www.youtube.com/watch?v=hcpWpluvXgc&ab_channel=Chad%27sPrep


Resources
NIH PubChem [https://pubchem.ncbi.nlm.nih.gov/]

WikiData [https://www.wikidata.org/wiki/Wikidata:Main_Page]

ChemSpider [https://www.chemspider.com/]

Sigma-Aldrich [https://www.sigmaaldrich.com/US/en]

TCI (Tokyo Chemical Industry) [https://www.tcichemicals.com/US/en]

GoogleTranslate [https://translate.google.com/]

Bing Translate [https://www.bing.com/translator]

DeepL [https://www.deepl.com/translator]

ChatGPT [https://chat.openai.com/]

https://pubchem.ncbi.nlm.nih.gov/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://www.angelo.edu/faculty/kboudrea/organic/IUPAC_Handout.pdf
https://www.sigmaaldrich.com/US/en
https://www.youtube.com/watch?v=TYU_JluleME&ab_channel=TheOrganicChemistryTutor
https://translate.google.com/
https://www.bing.com/translator
https://www.deepl.com/translator
https://chat.openai.com/
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