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Example  «ne

C Positive deviation of an a nucleophile (one bearing an unshared pair of electrons on an atom adjacent to the
O n ce pt nucleophilic site) from a Brensted-type plot of 1g {knuc} vs. pKa. The argument in the lg function should be of
. .. dimension 1. Thus, reduced rate coefficients should be used. Here {k,,.} = knue/lknuc) is the reduced k,, .
D Efl n I t I O n s Note 1: More generally, itis the influence on the reactivity at the site adjacentto the atom bearing a lone pair of
electrons.

Note2: Theterm hasbeen extended to include the effect of any substituent on an adjacent reactive center, e.g.,
the a-silicon effect.

See [58-60].
See also Bronsted relation.
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From: Perrin, Charles L., et al., "Glossary of where the central atom Z is Commonl-y carbon.
terms used in physical organic chemistry

(IUPAC Recommendations 2021)" See also elimination.

Pure Appl. Chem., vol. 94, no. 4, 2022, pp. rev[3]

353-534. https://doi.org/10.1515/pac-2018-1010
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IUPAC Recommendations

David B. Hibbert*
Vocabulary of concepts and terms in
chemometrics (IUPAC Recommendations 2016)

DO110.1515/pac-2015-0605
Recelved June 20, 2015; accepted March 4, 2016

Abstract: Recommendations are given concerning the terminology relating to chemometrics. Building on 150
definitions of texms for basic concepts in statistics the vocabulary is concerned with mainstream chemomet-
ric methods. Where methods are used widely in science, definitions are given that are most useful w chemical
applications. Vecabularies are given for general data processing, experimental design, classification, calibra

tion and general multivariate methods,

Keywords: calibration; ch Tics; data analysis; design of experiments; experimental design; IUPAC
Analytical Chemistry Division; multivariate analysis; pattern recognition; regression; terminology.
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1 Preface

The recommendations contained in this document concern the terminology relating to concepts in chem
omeltrics. It recognises the exislence of 1SO Standards on terms used in stalistics and probability [1] and
applied statistics [2], and has not attempted to redefine basic concepts in statistics. See 1SO 3454 [1, 2] and the
IUPAC Green Book [3] for general rules on symbols and terminology in mathematics and st 3

Generic quantities are denoted by upper-case letters, and individual values (*best estimates’ in a math-
ematical framework) by the corresponding lower-case letter, In a measurement model, ¥ denotes the measuy-
and, X,, ..., X, the input quantities, and y, x,, ..., x, the corresponding best estimates.

Article note: This work was started under project 2008-002-1-500: A glossary of concepts and terms in chemametrics, with
membership D Brynn Hibbert, Pentti Minkkiren and Barry Wise. Public input was via an cpen wiki that was active from 2010 to
2012 [D. B, Hibbert, P. Minkkinen, N. M. Faber, B. M. Wise. Anal. Chim. Acta 682, 3 (2009)].

*Corresponding author: David B. Hibbert, School of Chemistry, UNSW Australia, Sydney, NSW 2052, Australia,
e-mail; b, hibbert@unsw.edu.au

ST © 2016 HWPAC & De Gruyter. This work is licensed under a Creative Commons Attribution-NonCommercial-NeDerivatives
4.0 International Lizense, For more information, please wisit: http://creativecommons.org/licenses/by-nc-nd/&.0/

ADVANCING CHEMISTRY WORLDWIDE

Stuart

Search terms (or scroll)

v alias structure

v aliased effects

v alternating least squares regression
v artificial neural network

v autocorrelation

v autoregression

v autoscaling

v backward chaining

v backward propagation

v backward stepwise linear discriminant analysis
v Bayes classifier

v biplot

v bootstrapping

v calibration

v canonical variables

v canonical variate analysis

v categorical data

v chemometrics

v city-block distance

v classification

v cluster

v coded experimental design

v common factor analysis

v complete linkage

v contingency table

v core consistency diagnostic

v correspondence factor analysis

o/ rrose validation

o

Review Terms for Approval

Dashboard

50

(2]
m

0%0
)0060600000000000000000000000

Logout




) A C ADVANCING CHEMISTRY WORLDWIDE

Concept Updates - Revised Schedule

® Ingestion of content for all source IUPAC Recommendations into
the TRS by the Summer 2024

e By January 2024
o Nine Recommendations from 2021 onwards (~2000 terms)
o “Glossary of Physical Organic Chemistry” - 618 terms
o “Glossary of Methods/Terms used in Analytical Spectroscopy” - 586 terms

e Divisional review and approval of older recommendations 2024
o Linking is only ‘within’ recommendations - across?
o Analysis of same terms across multiple IUPAC Divisions
m One definition with notes OR multiple definitions w/context
e Updated Goal - to be completed by July of 2025 at the IUPAC GA
® Reminder: IUPAC is a volunteer organization...
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GOAL: Enable Semantic Chemistry

® Enable the Gold Book to support chemistry related ontologies

O Expose appropriate metadata to derive machine-processable meaning and
allow reference to source scientific definitions (DOI trace)

O Develop mechanisms by which Gold Book concepts can be utilized in
ontologies, and expose that reuse back through the Gold Book

O ldentify gaps in concepts/terminology and pipeline into the formal IUPAC
Recommendation process

O Contribute to IUPAC-community projects on concept definitions and semantic
mapping
e |UPAC concepts need to be reusable across a broad and diverse

community (academic, industrial, interdisciplinary, international, etc.)
o What are your needs for chemical concepts, what is missing?
o Are there classification schemes that support a range of reuse applications?
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Reuse of IUPAC Defined Terms in Ontologies

e NFDI4Chem and IUPAC have been working on guidance document on how
to incorporate terms into ontologies

® This includes:
o Citation - DOI of Gold Book term
o Abstracting relevant metadata - concept, genus, and differentia

o Alignment with an upper level ontology (if appropriate)

e Examples follow
o How transferable would these constructs be for different use cases?

o What needs more chemistry context? classification?

o How do we handle dependencies (e.g., other concepts, other sources)?
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Reuse of IUPAC Defined Terms in Ontologies

® Example 1:
o IUPAC Term: 3.5 additive matrix effect
o Source: “Metrological and analytical concepts in analytical chemistry”
o Definition: Matrix effect that is independent of the measured quantity value [VIM
2.10] of the measurand

o Metadata

m Concept: additive matrix effect
m Genus: matrix effect
m Differentia: independent of the measured quantity value of the measurand

o Outcome: Good
o Comment: Definition is aligned with this analysis



https://doi.org/10.1515/pac-2019-0819
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Reuse of IUPAC Defined Terms in Ontologies

® Example 2:
o IUPAC Term: 3.1.15 sorbent trap
o Source: “Glossary of terms used in extraction”
o Definition: Tube filled with porous sorbent typically used to extract analytes from
the gas phase

o Metadata

m Concept: sorbent trap

m Genus: extraction device

m Differentia: sorbent packed into a tube such that analytes may be extracted from a gas phase
o Outcome: Ambiguity in definition - “typically”

o Comment: Needs more context, section 3.1 is “Gas-phase extraction”
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Reuse of IUPAC Defined Terms in Ontologies

e Example 3:

o IUPAC Term: chemical species

o Source: “Glossary of terms used in physical organic chemistry”

o Definition: Ensemble of chemically identical molecular entities that can explore the
same set of molecular energy levels on the time scale of an experiment. The term is
applied equally to a set of chemically identical atomic or molecular structural units
in a solid array.

o Metadata

m Concept: chemical species

m Genus: molecular entities

m Differentia: chemically identical molecular entities that can explore the same set of molecular
energy levels on the time scale of an experiment

o Outcome: Incomplete...how to represent at different levels?
o Comment: Complicated...
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