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UvoD

Medzinarodna unia Cistej a aplikovanej chémie (IUPAC, z anglického International Union
of Pure and Applied Chemistry, www.iupac.org) je najvy§Sou svetovou autoritou v oblasti chémie,
poskytuje objektivne vedecké poznatky a vyvija zakladné nastroje na aplikaciu a komunikaciu
chemickych poznatkov v prospech fudstva a sveta. IUPAC pini svoje poslanie poskytovanim
spolo¢ného jazyka pre chémiu a chemikov, presadzovanim vofnej vymeny vedeckych informacii
ako aj podporovanim trvalo udrzatelného rozvoja. Medzi najvyznamnejSie, avSak zdaleka nie
jediné, aktivity patria autorizovanie mien novych prvkov a ich objavitefov, stanovovanie
aktualnych relativnych atdmovych hmotnosti, ,farebné nazvoslovné knihy“, ako aj defini¢éné
odporucania. IUPAC realizuje spomenuté ale aj dalSie aktivity prostrednictvom Narodnych
asociovanych organizacii, svojich divizii a komisii.

Eurépska chemicka spolo¢nost (EuChemS, z anglického European Chemical Society,
www.euchems.eu) je europskym partnerom I[UPAC-u a uzko spolupracuje s eurdopskymi organmi
ako su Eurdpsky parlament a Eurépska komisia. De facto je sufastou IUPAC-u, avSak
legislativne pésobenie EuChemS ma pravomoci a zodpovednost v eurdpskom regidne.
EuChemS prevzala ulohy po Federacii eurdpskych chemickych spolo¢nosti a odbornych
institucii (FECS) zalozenej v roku 1970 v Prahe z iniciativy vtedajieho Ceskoslovenska. V
suCasnosti EuChemS zdruzuje 51 Clenskych spolo¢nosti a podpornych €lenov, a vyvija ¢innost
vo svojich odbornych diviziach a pracovnych skupinach.

Slovenska chemicka spolo¢nost pri SAV (SChemS, www.schems.sk) je dobrovolné,
apolitické zdruzenie slovenskych odbornikov v oblasti chémie, podporuje ulohy, ktoré si chémia
a chemici stavaju do popredia. SChemS prispieva k aktualizacii chemickych poznatkov
v oblastiach vzdelavania, vyskumu a aplikacii a otvorene ich komunikuje s verejnostou,
predovSetkym na Slovensku. SChemS sa podiela aj na €innosti medzinarodnych organizacii v
oblasti chémie, je partnerom Statnych organov a organizacii a ¢lenom Rady slovenskych
vedeckych spolocnosti pri SAV zdruZujucich vedecké spoloénosti na Slovensku.

Slovensky narodny komitét IUPAC (SNK IUPAC, IUPAC - Slovenska chemicka spolo¢nost
(schems.sk)) je asociovana slovenska narodna organizacia IUPAC. SNK IUPAC je
kompetentnym organom SChemS ako smerom na chemikov na Slovensku tak aj smerom na
medzinarodné Struktury IUPAC. SNK IUPAC predovsetkym komunikuje chemikom na Slovensku
vySSie spomenuté informacie a dokumenty z medzinarodného prostredia IUPAC a taktiez timoci
podnety chemikov zo Slovenska v prislusnych organoch IUPAC.

Autoritativne anglické verzie Stru€nych sprievodcov nazvoslovi publikoval [IUPAC formou
,Brief Guides” vo svojom oficialnom periodiku — Pure and Applied Chemistry. Ich adaptacie do
slovenciny inicioval SNK IUPAC ato tak, aby zohladriovali platné principy a Specifika
slovenského nazvoslovia a jazyka. Autori, tak ako su uvedeni v jednotlivych slovenskych
verziach, pévodne publikovali ,Struénych sprievodcov® v ChemZi — slovenskom casopise
o chémii, pre chemické vzdelavanie, vyskum a priemysel, ktory vydava SChemS (od roku 2024
ChemZi — Chemické zvesti)..

Popri struénych sprievodcoch tu Citatel najde aj IUPAC definiciu dynamicky sa vyvijajucej
discipliny materialova chémia a dva zakladné kamene chémie“ — novu definiciu Sl jednotky
latkového mnozstva (mél) a periodicku tabulku / sustavu prvkov. Odporucanie [IUPAC
publikované v oktdbri 2024 znamena, ze definicia materialovej chémie je oficialne prijata a bude
zaradena aj do Gold Book IUPAC. Medzinarodny urad mier a vah (BIPM) ukoncil v maji roku
2019 niekolkorotné obdobie priprav a diskusii o novych definiciach siedmich zakladnych
jednotiek Sl, a to uznesenim o novych definiciach tychto jednotiek na baze siedmich fyzikalnych
konstant. Najma vdaka usiliu IUPAC, ajeho narodnych asociovanych organizacii, ako
celosvetového reprezentanta chemickej komunity je definicia moélu zrozumitefna, pouzitelna a aj
pedagogicky pristupna. Periodicka tabulka / sustava prvkov aktualizovana organmi IUPAC v roku
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2022 a jej slovenska verzia su doplnené aj o modifikaciu, ktora uvadza 90 prvkov z ktorych je
vSetko zloZené. Modifikacie inicioval a zostavil EuUChemS a maju zvyraznit’ udrzatelnost’ vyvoja
na Zemi vzhfadom na zastupenie a zasoby jednotlivych prvkov. Moznost pre interaktivne
vzdelavanie v systematickej anorganickej chémii ponuka Periodické tabulka prvkov a izotopov
(IUPAC Periodic Table of the Elements and Isotopes (IPTEI) for the Education Community -
IUPAC | International Union of Pure and Applied Chemistry), ktora je priebezne aktualizovana
podla smernic IUPAC. Zakladné verzie tabulky (International Periodic Table of Elements and
Isotopes (iptei.com)) su dostupné v niekolkych jazykoch, od roku 2022 aj v slovencine.
Interaktivna verzia (Periodic Table of the Isotopes (kcvs.ca)) je v anglitine, pricom Cditatel
jednoducho kliknutim na vybrany prvok ziskava nielen informacie o izotopovom zloZeni prvku ale
aj vyber informacii o vlastnostiach, zlu€eninach a vyuzivani prvku a jeho zlucenin.

Zostavovatelia tejto brozury, autori slovenskych verzii struénych sprievodcov nazvoslovi
anorganickej chémie, organickej chémie a polymérov, ako aj samotny SNK |UPAC su
presvedceni, ze:

» Informacie — nazvoslovné principy, pravidla a priklady v sprievodcoch, IUPAC definicia
discipliny materialova chémia, ako aj ,dva zakladné kamene chémie® v prilohach sa stanu
ucelnou pomdckou ako pre chemikov tak aj pre Ziakov, Studentov a ich ucitelov na Slovensku.

» Vydanie adistribucia brozury nielen pomdéze dat uvedenym sprievodcom punc
autoritativnosti, ale  hlavne prispeje k jednotnému vykladu a pouzivaniu zakladnych
aktualnych principov a pravidiel nazvoslovia uvedenych disciplin chémie.

» Brozura bude vhodnou a ucelnou doplnkovou didaktickou poméckou predovSetkym vo
vyucbe chemického nazvoslovia na vSetkych stuprioch Skdl ale poskytne aj cenny zakladny
referenény material profesionalom, ktorych praca sa v akejkofvek oblasti a rozsahu dotyka
chémie.

» Aktualnost sucasnych jazykovych prostriedkov pouzitych v sprievodcoch poskytne oporu
profesionalom pri pouzivani nazvoslovia z pribuzného odboru, ked zakladné znalosti, ktoré
ziskali s odstupom €asu, ani Studium ,farebnych nazvoslovnych knih [UPAC* im nedavaju
odpovede na otazky o slovenskych ekvivalentoch nemalého poctu nazvov.

» Brozura poskytne moznost orientacie v nazvosloviach jednotlivych disciplin chémie ako aj
moznost’ porovnavat ich navzajom, a to v slovenskej ako aj anglickej jazykovej verzii.

» KonStatovania o didaktickom ucele pre Studentov a ucitefov ako aj o referenénom materiali
pre profesionalov platia aj pre definiciu materialovej chémie, novu definiciu S| jednotky
latkového mnoZstva (mal) a vSestranne vyuzitelné verzie periodickej tabulky / sustavy prvkov,
ktoré uvadza tato brozura v prilohach.

Milan Drabik,
predseda Slovenského narodného komitétu IUPAC

Viktor Milata,
cestny predseda Slovenskej chemickej spolo¢nosti pri SAV
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NOMENCLATURE OF INORGANIC CHEMISTRY

RED BOOK ESSENTIALS 2015

Struény sprievodca nazvoslovia anorganickej chémie

Brief Guide to the Nomenclature of
Inorganic Chemistry

R. M. Hartshorn (New Zealand),* K.-H. Hellwich (Germany),
A Yerin (Russia), T. Damhus (Denmark), A. T. Hutton (South
Africa). *E-mail: inorganic.nomenclature(@iupac.org, Sponsoring
body: IUPAC Division of Chemical Nomenclature and Structure
Representation.

PREAMBLE

The universal adoption of an agreed chemical nomenclature 15 a
key tool for communication in the chemical sciences, for computer-
based searching in databases, and for regulatory purposes, such as
those associated with health and safety or commercial activity. The
International Unmion of Pure and Applied Chemstry (IUPAC)
provides recommendations on the nature and use of chemical
nomeneclature.! The basics of this nomenclature are shown here,
and in companion documents on the nomenclature systems for
organic chemistry? and polymers,® with hyperlinks to the original
documents. An overall summary of chemical nomenclature can be
found in Principles of Chemical Nomenclature.® Greater detail can
be found in the Nomenclature of Inorganic Chemistry, collogquially
known as the Red Book,” and in the related publications for organic
compounds (the Blue Book)® and polymers (the Purple Book).” It
should be noted that many compounds may have non-systematic or
semi-systematic names (some of which are not accepted by IUPAC
for several reasons, for example because they are ambiguous) and
IUPAC rules allow for more than one systematic name in many
cases. IUPAC 1s working towards identification of single names
which are to be preferred for regulatory purposes (Preferred IUPAC
Names, or PINs). Note: In this document, the symbol *=" is used to
split names that happen to be too long for the column format,
unless there is a convenient hyphen already present in the name.
The boundaries between “organic’ and ‘inorganic’ compounds are
blurred. The nomenclature types described in this document are
applicable to compounds, molecules and ions that do not contain
carbon, but also to many structures that do contain carbon (Section
2), notably those containing elements of Groups 1 — 12. Most
boron-containing  compounds are treated using a special
nomenclature.®

1 STOICHIOMETRIC OR COMPOSITIONAL NAMES

A stoichiometric or compositional name provides information
only on the composition of an ion, molecule, or compound, and
may be related to either the empirical or molecular formula for that
cntity. It does not provide any structural information.

For homoatomic entities, where only one clement is present, the
name is formed (Table 1) by combining the element name with the
appropriate multiplicative prefix (Table 2). Ions are named by
adding charge numbers in parentheses, e.g. (1+), (3+), (2—), and for
{most) homoatomic anion names “ide” 15 added 1n placc of the ‘en’,
‘ese’, e’ fine’, flum’, ogcn ‘on’, ‘orus’, ‘um’, 'y or ‘ygen’
endings of c]cmcnl names.” Exceptions Jnc:ludc Zn and Group 18
elements ending in “on’, where the “ide’ ending is added to the
clement names. For some elements (e.g. Fe, Ag. Au) a Latin stem 15
used before the ‘ide’ ending (¢f Section 2.3).* Certain ions may
have acceptable traditional names (used without charge numbers).

To cite, please use: IUPAC, Pure Appd. Chem. 87, 10391049 (201 5).
Publication of this document by any means is permitied on condition that it is whole
and unchanged. Copyright © IUPAC & De Gruvter 20135,

'F available at: {a) hitpz/"www.degruyter.com/pac;
(b} warw chem qnoul sc_ukiupac/.
*K.-H. Hc]lwich. R. M. Hartshom, A. Yerin, T. Dambus, A. T. Hutton, Bricf Guide to
the Nomenclature of Organic Chemistry, Pure Appd. Chem., in preparation.
*R. C. Hioms, R. J. Boucher, R. Duhlev, K.-H. Hellwich, P. Hodge, A. D. Jenkins, R.
G. Joncs, J. Kahovee, G. Moad. C. K. Ober, D. W. Smith, R. F. T. Stepto. J.-P. Vairon,
1. Vohlidal, Pure Appl. Chem. 84(10), 2167-2169 {2012).
* Principles of Chemical Nomenclanwe — A Guide to IUPAC Recommendations, 2011
Edition, G. I. Leigh (Ed.). Royal Society of Chemistry, Cambridge, UK_. ISBN 978-1-
BT 3-007-5.
* Namenclature af inorganic Chemisiry — NUPAC Recommendations 2005, M. G.
Connelly, T. Damhus, R. M. Harishorn, A. T. Hutton (Eds. ). Royal Society of
Chemistry, Cambridge, UK., ISBN 0-85404-438-8.
® Nomenclature of Organic Chemistry — IUPAC Recommendations and Preferred
Names 2003, H. A. Favre, W. H. Powell {Eds.). Royal Socicty of Chemistry,
Cambridge, UK., ISBN 975-0-85404-1 §2-4.
T Campendium of Polymer Terminalogy and Nomenclature — IPAC
Recommendarions 2008, R G Jones, J. Kahoveco, B. Stepto, E. 5. Wilks, M. Hess, T.
Kitayama, W. V. Metanomski (Eds.). Royal Society of Chemistry, Cambridge, UK.,
ISBM 978-0-85404-491-7.

o e

Table 1: Examples of homoatomic entities

Formula Name Formula Name

0z dioxygen ClI chloride( =) or chloride

Ss octasul fur Is~ trinodide( 1)

MNa” sodiumi 1+) 047 dioxide(2-) or peroxide

Fe® iron(3+) N3~ trinitride( | =) or azide

Table 2: Multiplicative prefixes for simple and complicated
entities

M. Simple Complicated Mo Simple Complicated

2 di bhis ] oCta octakis

3 tri iris 9 nona

4 Letra tetrakis 10 deca

5 penta ; 11 undeca

3] hexa 12 dodeca

7 hepta hupllki.-i 20 icosa L\.‘CJEkLH

Binary compounds (those containing atoms of two elements) are
named stoichiometrically by combining the clement names and
treating, by convention, the clement reached first when following
the arrow in the element sequence (Figure 1) as if it were an anion.
Thus the name of this formally “electronegative’ element is given
an ‘ide’ ending and is placed after the name of the formally
“clectropositive’ element followed by a space (Table 3).

Se v Mn Fe|Co| Mi C“: Zn
" MNb|Mo| Tc| Ru| Rh| Pd| Ag| Cd
La—hLu Hf| Ta| W | Re Ir | Pt | Au| Hg
.-’u. —=Lr| Rf| Db| Sg Bh H: M| Ds| Rg| Cn

J J

Figure 1: Element sequence

H

Table 3: Examples of binary compounds

Formula Name Formula Name

- wron dichlonde
Gahs galliuvm amsenide Fe(la or iran(IT} chloride
Ok carbon dioxide FeCls irom trichloride

or iron(l1l) chloride
CaFs \.';:ln.':ur._'. dl.”ui‘III-Ji.‘ H20n
or calcium Auoride

Again, multiplicative prefixes (Table 2) are applied as needed, and
certain acceptable alternative names’™ may be used. Stoichiometry
may be implied in some cases by the use of oxidation numbers, but
is often omitted for common cases, such as in caleium fluoride.
Heteropolyatomic entities in general can be named similarly using
compositional nomenclature, but often either substitutive'’ or
additive nomenclature (Section 2) 1s used. In the latter casc
information is also provided about the way atoms are connected.
For example, POCIl; (or PCl0, compositional name phosphorus
trichlorde oxide) 1s given an additive name in Table 10.

Certain 1ons have traditional short names. which are commonly
used and are still acceptable (e g.. ammonium, NH;": hydroxide,
OH; nitrite, NO; ; phosphate, PD,,""', diphosphate, P:O?J_].
Inorganic compounds i general can be combinations of cations,
anions and neutral entities. By convention, the name of a compound
is made up of the names of its component entitics: cations before
anions and neutral components last (see examples in Table 4).

The number of each entity present has to be specified in order to
reflect the composition of the compound. For this purpose

Table 4: Use of multiplicative prefixes in compositional names

Formula Name

Cay(POy )k tricalcium bis{phosphate)
CaaPh dicalcium diphlr.-;phmu
Ba(: +

MeS0, THLO

CdSOy: 6NH3
ALK{S0,),- 12H0

AlL(80,),-K S0,
2410

ulfate—ammaonia { 1/6)

aluminium potassium bis sulfate b—water {1/12)

or aluminium potassium bis{sulfite) dodecahyvdrate
dialuminium tris(sulfate)—dipotassium sulfate—
water ( 1/1/24)

" Reference 4, Chapter 10

Y Reference 5, Table I

'" Reference 4, Table P10.

! Reference 5, Chapter IR-6.

WVersion 1.1, June 2016
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multiplicative prefixes (Table 2) are added to the name of each
entity. The prefixes are ‘di’, ‘tri’, “tetra’, efc., for use with names
for simple entities, or “bis{ )', “tns{ ), ‘tetrakis( )", efc., for names
for most entities which themselves contain multiplicative prefixes
or locants. Care must also be taken in situations when use of a
simple multiplicative prefix may be misinterpreted, e.g.. tris(iodide)
must be used for 31 rather than triodide (which is used for 1; ),
and bis(phosphate) rather than diphosphate (which is used for
PgD_-.“' ). Examples are shown in Table 4. There 1s no clision of
vowels (e.g., tetraaqua, pentaoxide), except in the special case of
monoxide.

MNames of neutral components are separated by ‘em’ dashes without
spaces. Inorganic compounds may themselves be components n
(formal) addition compounds (last four examples in Table 4). The
ratios of component compounds can be indicated, in general, using
a stoichiometric descriptor in parentheses after the name (sec the
last three examples in Table 4). In the special case of hydrates,
multiplicative prefixes can be used with the term “hydrate’.

2 COMPLEXES AND ADDITIVE NOMENCLATURE

2.1 Overall approach

Additive nomenclature was developed in order to describe the
structures of coordination entities, or complexes, but this method is
readily extended to other molecular entities as well. Mononuclear
complexes are considered to consist of a central atom, often a metal
ion, which is bonded to surrounding small molecules or ions, which
are referred to as ligands. The names of complexes are constructed
(Table 5) by adding the names of the ligands before those of the
central atoms, using appropriate multiplicative prefixes. Formulac
arc constructed by adding the symbels or abbreviations of the
ligands after the symbols of the central atoms (Section 2.7).

Table 5: Producing names for complexes: simple ligands

By e - - =

Structure T i
Hyh hi4 =] (=]

to be :—M*J':: = E r!.:‘LJL."&
named HiMN | OH Pd | o |

AIH. L !
Central
atom(s) cobalt{IT) 2 = rhenium
Identify ammaonia — ammine !
and name chloride — chlorido
- ) water — agua
ligands
Assemble pentaammineaqua= caesium bis(tetrachlorido=
name cobalt(l1l] ehloride rhenate)(Re—Re)(2-)

2.2 Central atom(s) and ligands

The first step is to identify the central atom(s) and thercby also the
ligands. By convention, the electrons involved in bonding between
the central atom and a ligand are usually treated as belonging to the
ligand (and this will determine how it 15 named).

Each lhigand 1s named as a scparatc entity, using appropriate
nomenclature’ — usually substitutive nomenclature for organic
ligands™® and additive nomenclature for inorganic ligands. A
small number of common molecules and 1ons are given special
names when present in complexes. For example, a water higand 1s
represented in the full name by the term “aqua’. An ammonia ligand
is represented by ‘ammine’, while carbon monoxide bound to the
central atom through the carbon atom 1s represented by the term
‘carbonyl” and nitrogen monoxide bound through nitrogen is
represented by ‘nitrosyl’. Names of anionic ligands that end in
ade’, tate’, or ‘ite’ are modified within the full additive name for
the complex to end n ‘ido’, “ato’, or ‘ito’, respectively. Note that
the “ido” ending is now used for halide and oxide ligands as well.
By convention, a single coordinated hydrogen atom 1s always
considered amionic and 1t 1s represented in the name by the term
‘hydrido”, whereas coordinated dihydrogen is usually treated as a
neutral two-electron donor entity.

2.3 Assembling additive names

Once the ligands have been named, the name can be assembled.
This is done by listing the ligand names in alphabetical order before
the name of the central atom(s). without regard to ligand charge.

If there 1s more than one ligand of a particular kind bound to a
central atom in the same way, the number of such identical ligands
is indicated using the appropriate multiplicative prefix for simple or
complicated ligands (Table 2), not changing the already established
alphabetical order of ligands. The nesting order of enclosing marks,

for use in names where more than one set of enclosing marks 1s
required, is: (). [( )], (00 003 CHIC M%), ete.

Any metal-metal bonds arc indicated by placing the central atom
symbols in parentheses, in italics and connected by an ‘em’ dash,
after the name of the complex (without spaces). The charge
number of the complex or the oxidation number of the central
atom is appended to the name of the complex. For anions that are
named additively, the name of the central atom is given the ‘ate’
ending in a similar way to the “ide’ endings of homoatomic anions
(Section 1). In some cases, by tradition, the Latin stem 1s used for
the “ate’ names, such as in ferrate (for iron), cuprate (for copper),
argentate (for silver), stannate (for tin), aurate (for gold), and
plumbate (for It.:aid}.IJ Finally, the rules of compositional
nomenclature (Section 1) are used to combine the additive names of
ionic or neutral coordination entitics with the names of any other
entities that are part of the compound.

2.4 Specifyving connectivity

Some ligands can bind to a central atom through different atoms
under different circumstances. Specifying just which ligating
(coordinating) atoms arc bound in any given complex can be
achieved by adding k-terms to the name of the ligand. The k-term
comprises the Greek letter x followed by the italicised element
symbol of the ligating atom. For more complicated ligands the k-
term is often placed within the ligand name following the group to
which the x-term refers. Multiple identical links to a central atom
can be indicated by addition of the appropnate numeral as a
superseript between the k and element symbols (see Table 6).
These possibilities are discussed in more detail in the Red Book."”
If the hgating atoms of a ligand are contiguous (ie. directly
bonded to one another), then an m-term 1s used instead, for
example, for many organometallic compounds (Section 2.6) and the
peroxide complex in Table 6.

A k-term 1s required for ligands where more than one coordination
mode is possible. Typical cases are thiocyanate, which can be
bound through cither the sulfur atom (thiocyanato-kS) or the
nitrogen atom (thiocyanato-xV), and nitnte, which can be bound
through either the nitrogen atom {M-NO,, nitrito-x/V), or an oxygen
atom (M-ONO, nitrito-x(}). The names pentaammine(nitrito-
xV)cobalt{2+) and pentaammine(nitrto-k()cobalt(2+) arc used for

Table 6: Producing names for complexes: complicated ligands

o
g o #h

: Ph
s || JFE <
o B 2 = Fh ~
named "./Ll \3' p-;:v( -

H“/fi 0 o
=]
f:]:r‘" cobalt(IIl) — cobaltate(11T) platinum(IT)
Identif 2.2' 2" 2" (ethane-1 2-diyl=
and ¥ dinitrilojtetraacetate — chloride —» chlorido
ili -Hnr:;;ﬂr 2.2 2" 2" (ethane-1.2-diyl= triphenylphosphane
= dinitriloMetraacetato
Er::t.i Fy 22'.2"2'”-_[clh.amc-] 2-divl= not required for chiloride
'S dinitrilo-x"N)tetraacetato-x*@ | triphenylphosphane-xP
atoms
- 9 qram am B
Assemble | barium [2:2'2%,27{cthanc. dichloridobis(triphenyl=
: 1 2-diyldinitrilo-x" Apetra= hosnhane-scPiplati I
name acetato-x*(¥cobaltate( 11T} phosphanc-sPjplatmum(II)
I""\\I-I £

Structure \ L

nameesd Ha

HuM 0 5 -
tobe =< SN

L o
Central cobalt(IIT} molybdenum(II)
alom "
Identify . chloride — chlorida
) i ethane-1,2-diamine -
and name: roxide — peroxido 1438,12-
ligands pe peres tetrathiacyclopentadecanc
SFEL-.I fy cthanc-1,2-diaminc-N uld req':u'.l'en'_,l"m_' ehioride
ligating 2 eroxido |.4.5.1_—chr;|L|'!|aic_\:flq=
aLoms 1 -preros pentadecanex 5§ 5 .5
Assemble bis(ethane-1 2-diamine-«"N)= ,::1;2:;:;:_' :l:.t\f:cn::d-{:-;.dm—
nams (1 -peroxido)cobalt(TIT) 3 yeop

&5 5 5" molybdenum(111)

¥ Reference 5, Table X.
'* Reference 5, Section IR-9.2.4.
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cach of the i1someric nitrito complex cations. More examples of
constructing names using k-terms to specify the connectivity of
ligands are shown in Table 6. A k-term may also be used to indicate
to which central atom a ligand is bound if there is more than one
central atom (Section 2.5).

1.5 Bridging ligands

Bridging ligands are those bound to more than one central atom.
They are differentiated in names by the addition of the prefix ‘p’
(Greek mu), with the prefix and the name of the bridging ligand
being separated from cach other, and from the rest of the name, by
hyphens. This 1s sufficient if the ligand 1s moncatomic, but if the
ligand is more complicated it may be necessary to specify which
ligating atom of the ligand 1s attached to which central atom. This 1s
certainly the casc if the ligating atoms are of different kinds, and
k-terms can be used for this purpose.

Cl Cl

-
\ Gl "{ ﬁ ﬁ
QT Al I 1
" AN OZ " TR0
|::|’, I @ To—07 Ny

di-p-chlorido-bis[di
chlordoaluminium(I1I)]
[CLANp-CI}, AKCL]

|.L-[u.'rm.|.du-I.r,tll.]n'cj".-hisﬁn
oxidosulfate)2-)
[045(p-0,)S0,)

2.6 Organometallic compounds

Organometallic compounds contain at least one bond between a
metal atom and a carbon atom. They are named as coordination
compounds, using the additive nomenclature system (see above).
The name for an organic ligand binding through one carbon atom
may be derived either by treating the ligand as an anion or as a
neutral substituent group. The compound [TiCH.CH.CH.)CL5] is
thus mnamed as trichlondo{propan-l-idojtitanum or as
trichlorido( propyltitanium. Similarly, ‘methanido’ or ‘methyl’ may
be used for the ligand —CHa.

When an organic ligand forms twe or three metal-carbon single
bonds (to one or more metal centres), the igand may be treated as
a di- or tn-anion, with the endings “dido’ or ‘trido’ being used,
with no removal of the terminal ‘e’ of the name of the parent
hydrocarbon. Again, names denved by regarding such ligands as
substituent groups and using the suffixes “diyl” and “triyl” are sull
commuonly encountered. Thus, the bidentate hgand
—CH;CH;CH;— would be named propane-1.3-dido (or propane-
1.3-diyl) when chelating a metal centre, and p-propane-1.3-dndo
(or p-propane-1,3-diyl) when bridging two metal atoms.
Organometallic compounds containing a metal-carbon multiple
bond arc given substituent prefix names derived from the parent
hydrnides which end with the suffix *ylidene’ for a metal-carbon
double bond and with “ylidyne” for a triple bond. These suffixes
either replace the ending ‘ane’ of the parent hydride, or, more
generally, are added to the name of the parent hydnde with
insertion of a locant and elision of the terminal ‘e, if present. Thus,
the entity CH:CH-CH= as a lhgand 1s named propylidene and
(CH;):C= is called propan-2-ylidene. The “diido’/“triido” approach,
outhned above, can also be used mm this situation. The terms
‘carbene” and “carbyne” are not used in systematic nomenclature.

P{CgH11)s
cl
\

Ru:\
o | Ph

P(CsHy 1)

dichlorido(phenylmethylidene)bis{tricyclohexylphosphane-xFjruthenium,
dichlondo(phenylmethanediido)bis(tricyclohexylphosphane-xPjruthenium,
or (benzylidene)dichloridobis(iricyclohexylphosphane -« Firathenium

The special nature of the bonding to metals of unsaturated
hydrocarbons in a ‘side-on’ fashion wia their n-clectrons requires

A

I
S|y

tris(n’-prop-2-en-1-ido)chromium,
tris( v’ -prop-2-en- |-yl chromium,
or iris(n -allyl chromium

(n*-benzene)[(1.2.5.6-n)-cycloocta-
1.3.5,7-tetraene |cobalt(1+)
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the eta (1) convention. In this ‘hapto’ nomenclature, the number of
contiguous atoms n the ligand coordinated to the metal (the
hapticity of the ligand) is indicated by a right superscript on the cta
symbol, e.g.. ° (‘eta three’ or “trihapto’). The n-term is added as a
prefix to the ligand name, or to that portion of the ligand name most
appropriate to indicate the connectivity, with locants if necessary.

A list of many m-bonding unsaturated ligands, neutral and
anionic, can be found in the Red Book."

Note that the ubiguitous ligand n°-CsHs, strictly n’-cyclopenta-
2 4-dien-1-ido, is also acceptably named n*-cyclopentadienido or
i -cyclopentadienyl. When cyclopenta-2,4-dien-1-ido coordinates
through one carbon atom vig a o bond, a k-term 1s added for
explicit indication of that bonding. The symbol 1" should not be
used, as the eta convention applies only to the bonding of
contiguous atoms in a ligand.

H
Fe
oc”f
oc

dicarbonyl(n -cyclopentadienido)(cyelopenta-2.4-dien-1-ido-kC" Jiron

or dicarbonyl{n -cyclopentadienyl eyclopenta-2.4-dien-1-yl-xC" Jiron
Discrete molecules containing two parallel ns-cyclopcntadicnido
ligands in a ‘sandwich’ structure around a transition metal, as in
hl.‘;{T|5-C)"L'|0pl:l'l|.adll:]‘l:id(]}lr0ﬂ, [Fch5{5H5}g], arc generncally
called metallocenes and may be given “ocene’ names, in this case
ferrocene. These “ocene’ names may be used in the same way as
parent hydride names are used in substitutive nomenclature, with
substituent group names taking the forms ‘ocenyl’, ‘ocenediyl’,
“ocenetriyl’ (with insertion of appropriate locants).

T —COMe 57— COMe
e Os
ar) &5

L I'qosmocene-1.1"-diyl)di
(ethan-1-one)

COMe
1-ferrocenylethan- 1 -one

By convention, ‘organoelement’ compounds of the main group
elements are named by substitutive nomenclature if derived from
the clements of Groups 13-16, but by addiive nomenclature if
derived from the elements of Groups 1 and 2. In some cases
compositional nomenclature is used if less structural information is
to be conveyed. More detail is provided in the Red Book."

2.7 Formulae of coordination compounds

Line formulac for coordination entities are constructed within
square brackets to specify the composition of the entity. The overall
process is shown in Table 7. The symbol for the central atom is

Table 7: Producing line formulae for complexes

BH, 2+ -

H,N. NH H] H
Structure sl o 208" |..‘L |n,ﬁr

...N/|L"“'=;,-. * ﬂ.d‘l'—,rc' *l

Pty o
Central . . .
atom(s) Co 2 x Re
Ligands NH;, OH, Cl
Assemble .
P [Co{NH; )4 OH:)]Cl Cs:[CLReReClL]
' T
Fh
“ ]
Structure Bait 3 [ u-hh:_l;"‘:;_hhp"
- .
L

Central Co Pt
alomis)

3T ae o 3
Abmreviate | G eeeate | €
ligands — edta triphenylphosphane — PPhy
Assemble . ;
formula Ba[Coiedia)]; [PACL(PPhs)s]

¥ Reference 5, Table IR-10.4.
' Reference 5, Section IR-10.3.
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placed first and is then followed by the symbols or abbreviations
for the ligands (in alphabetical order according to the way they are
presented in the formula). Where possible the coordinating
(ligating) atom should be placed nearer the central atom in order to
provide more information about the structure of the complex. If
possible, bridging ligands should be placed between central atom
symbols for this same reason (see examples in Section 2.5).
Generally ligand formulae and abbreviations are placed within
enclosing marks (unless the ligand contains only one atom),
remembering that square brackets are reserved to define the
coordination sphere. Multiple ligands are indicated by a right
subscript following the enclosing marks or ligand symbol.

2.8 Inorganic oxoacids and related compounds

Inorganic oxoacids, and the anions formed by removing the acidic
hydrons (H") from them, have traditional names, many of which
are well-known and can be found in many textbooks: sulfuric acid,
sulfate; nitric acid, nitrate; nitrous acid, nitrite; phosphoric acid,
phosphate; arsenic acid, arsenate; arsinous acid, arsimite; silicic
acid, silicate; efc. These names are retained in IUPAC
nomenclature, firstly because they almost invariably are the names
used in practice, and secondly because they play a special role in
organic nomenclature when names are needed for organic
dervatives. However, all the oxoacids themselves and their
derivatives may be viewed as coordination entities and named
systematically using additive nomenclature {Table 8).'®

Table 8: Examples of inorganic oxoeacids and derivatives

Formula 1 erIIIIJ'LII'Inl or Additive name

Organuc name
FL:[E:_E;*&;“] ] sulfuric acid dibydroxidodioxidosulfur
1'C|[,:I-_uSO+ ar dimethvl sulfate dimethoxidodioxidosulfur
[S{0).{OMe);] rmethyl sullate or dimethanolatodioxidosul fur
H:zPHO; or shosnhonic acid” hydridodibydroxidooxido=
[PIHNON{OH)z] prost - phosphorus

phenylphosphonic dihydroxidooxido(phenyl)=
PhP(O)OH), acid phosphorus

*Naote: The term “phosphorous acid” has been used in the hiterature for both the
species named phosphonic acid in Table 8 and that with the formula P(OH)s,
trilydroxidophosphorus. It 15 used in organic nomenclature in the latter sense.

The traditional oxocacid names may be modified according to
established rules for naming denvatives formed by functional
replacement'®: thus ‘thio’ denotes replacement of =0 by =S;
prefixes “fluoro’, “chloro’, efc., and infixes “fluond’, “chlorid’, efc.,
denote replacement of —OH by —F, —Cl, eic.; ‘peroxy’/*peroxo’
denote replacement of —O— by —00—; and so forth (Table 9).

If all hydroxy groups in an oxoacid are replaced, the compound is
no longer an acid and 1s not named as such, but will have a
traditional functional class name'® as, eg., an acid halide or
amide. Such compounds may again be systematically named using
additive nomenclature (Table 10).

A special construction 15 used in hydrogen names, which allows
the indication of hydrons bound to an amon without specifying
exactly where. In such names, the word *hydrogen’ is placed at the
front of the name with a multiplicative prefix (if applicable) and
with no space between it and the rest of the name, which is placed
in parentheses. For example, dihydrogen(diphosphate){2-) denotes
H,P,0,", a diphosphate ion to which two hydrons have been
added, with the positions not known or at least not being specified.
One may view the common names for partially dehydronated
oxoacids, such as hydrogenphosphate, HP(]..I_, and
dihydrogenphosphate, H,PO,™, as special cases of such hydrogen
names. In these simplified names, the charge number and the

Table 9: Examples of derivatives of inorganic oxoeacids and
anions formed by functional replacement

Formula Name indicating functional sdditive .
replacement Aditive meme

H;PS,or tetrathiophosphoric acid or | tris(sulfanido)sulfido:

[P{S){SH)s] phosphorotetrathioic acid phosphorus

H:PFOs or fluorophosphoric acid or fluoridodibydroxido

[PF(ONOH):| phosphorofluoridic acid oxidophosphorus

5:0" or 2 thiosulfate of sulfurothioate [riu}tduslllfldu

B EEN sulfate{2—})

[0s8{u-02)80s] | peroxvdisulfate see Section 2.5

'® Reference 5. Chapter IR-8.

Table 10: Examples of functional class names and
corresponding additive names

Formula Functional class name Additive name
PCI1:0 phosphoryl trichloride lm_'h.lundtx.l.udrm
phosphorus
SCI120: sulfuryl dichloride dichlondodioxidesul fur
| S(MHo -0 sulfuric diamide diamidodioxidosulfur

parentheses around the main part of the name are left out. Again,
these particular anions may be named systematically by additive
nomenclature. The word *hydrogen’ is placed separately in forming
analogous names in organic nomenclature, for example, dodecyl
hydrogen sulfate, C;zH:s08(0):0H. This difference between the
two systems has the consequence that the important carbon-
containing won HCO;, can be named equally correctly as *hydrogen
carbonate” and as “hydrogencarbonate’ {but not as bicarbonate).

3 STEREODESCRIPTORS

The approximate geometry around the central atom is described
using a polyhedral symbol placed in front of the name. The
symbol is made up of italicised letter codes for the geometry and a
number that indicates the coordination number. Frequently used
polyhedral symbols are OC-6 (octahedral), SP-4 (squarc-planar).
T4 (tetrahedral), SPY-5 (square-pyramdal), and TBFPY-5 (tngonal-
bipyramidal). More complete lists are available.'”

The relative positions of ligating groups around a central atom can
be described using a configuration index that is determined in a
particular way for cach geometry.' based on the Cahn-Ingold-
Prelog priorities of the ligating groups,'” and it may change if the
ligands change. even 1if the geometry remains the same. The
absolute configuration can also be described. Generally
configuration indices are used only if there is more than one
possibility and a particular stercoisomer is to be identified. The full
sterecodescriptors  for the particular square-planar platinum
complexes shown below are (5P-4-2) and (SP-4-1), for the cis and
trans 1somers, respectively. Altematively, a range of traditional
sterecodescriptors may be used in particular situations. Thus the
1somers that are possible when a square-planar centre 15 coordinated
by two ligating groups of one type and two of another are referred
to as cis- (when the identical ligands are coordinated next to each
other) or trans- (when they are coordinated opposite to each other).

Cl ﬁr.,Pl_.mNHe
ci*™ WNH,

cis-diamminedichloridoplatinum(Il)

Clgpt:iNHs
HaM Cl

trans-dismminedichloridoplatinum(IT)

Octahedral centres with four ligands of one kind and two of another
can also be referred to as cis- (when the two identical ligands are
coordinated next to each other) or frams- (when they are
coordinated opposite each other). Octahedral centres with three of
cach of two kinds of ligand can be described as fac- (facial), when
the three ligands of a particular kind are located at the comers of a
face of the octahedron, or mer- (meridional), when they are not.

4 SUMMARY

This document provides an outline of the essential nomenclature
rules for producing names and formulac for inorganic compounds,
coordination compounds, and organometallic compounds. The
complementary document for nomenclature systems of organic
chemistry” will also be useful to the reader.

MNames and formulae have only served half their role when they are
created and used to describe or identify compounds, for example, in
publications. Achieving their full role requires that the reader of a
name or formula is able to interpret it successfully, for example, to
produce a structural diagram. The present document 1s also
mtended to assist in the interpretation of names and formulae.
Finally, we note that IUPAC has produced recommendations on the
graphical representation of chemical structures and their
stereochemical configurations.™

7 Reference 4, Table P5; Reference 5, Tables IR-9.2 and IR-9.3.

¥ Reference 5, Scction IR-9.3.3.

¥ R_S. Cahn, C. Ingold, V_ Prelog, Argew. Chem, fnr. Ed. Engl | 8 385415 and 511
QI‘K{:J: W. Prelog, G. Helmehen, dngew. Chem., int. Ed. Ergl., 21, 567T-583 (1982).

“ 1. Brecher, K. N_ Degtvarenko, H. Gottlich, R. M. Harishomn, G. P. Moss, P. Murray-
Rust, I. Myitrai, W_ Powell, A. Smith, 5. Stein, K. Taylor. W. Town, A. Williams, A
Yerin, P Appl. Che 10}, 1897197 I 1. Brecher, K. N. Degtvarenko,
H. Goitlich, R. M. Ha m, K.-H. Hellwich, I. Kahovec, G. P. Moss, A McMNaught,
J. Myinrai, W. Powell, A. Smith, K. Taylor, W. Town, A. Williams, A. Yerin, Pure
Appl. Chem_, B0(2), 277-410 {2008).
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STRUCNY SPRIEVODCA NAZVOSLOVIM

ANORGANICKEJ CHEMIE

Lukas Krivosudsky ', Michal Galambo# 2, Jana Levicka *

Email: lukas.krivosudsky(@uniba.sk

Uvod.

Chemické nazvoslovie a wvzorce su zakladnym
dorozumievacim prostriedkom v chémii. Tento
sprievodea predklada prehladny sibor zikladnych
pravidiel na vytvaranie nazvov anorganickych latok.

Podkladom na jeho vytvorenie si diela A4ko rvorit’

ndzvy v anorganickej chémii' a Ndzvoslovie
anorganickych  ldtok?  aktualizované o noviie
odporac¢ania IUPAC: Nomenclature of Inorganic
Chemistry 20053 a Brief Guide fo the Nomenclature
of Inorganic Chemistry*. Vzhladom na 3Specifikd
slovenéiny® nie je moZné pouzit’ vietky odporaéania
IUPAC, preto tu uvadzame len tie, ktoré si ustalené.

Znacky a nazvy prvkov. Homoatémové entity.
Slovenské ndzvy ma v sidasnosti 118 chemickych
prvkov. Znacky prvkov piSeme vidy stojato (nie
kurzivou). Znacky a nazvy najnovsie pripravenych
prvkov si: | ,,Cn — kopemicium, ,,;Nh — nihénium,
nsFl — flerévium, | ;Mc — moskévium, | Lv —
livermérium. | ,Ts — tenés, O — oganeson
(vyslovujeme [oganeson]).

Jednoatomové a viacatomové entity zloFené =z
rovnakého druhu atémov, resp. ich idnov,
pomenujeme tak, Ze vyjadrime poéet atdmov (Tab.
1) a nazov prisluiného prvku. Ak ide o anion,
pouzijeme priponu -id-ovy; ak ide o kation,
pouzijeme valenénu priponu podla oxidaéného &isla
atomu daného prvku (Tab. 2). Ak oxidaéné ¢islo nie
je celociselné alebo je rézne pre jednotlivé atomy
toho istého prvku, nabojové éislo entity vyjadrime
arabskou éislicou v zatvorke.

0, — dikyslik: N — monodusik; S; — oktasira

Na* — sodny kation; Fe3* — Zelezity kation

CI- — chloridovy anion; I;- — trijodidovy(1-) anion
0 — oxidovy ani6n;

0,7 — dioxidovy(2—) anion, peroxidovy anion

N, — trinitridovy(1—) anion, azidovy anion

Tab. 1 Nizvoslovné Eislovkové predpony

Zikladné Eislovky Nisobné Cislovky

1 mono - -

2 di 2x bis

3 tn 3 tris

4 tetra dx tetrakis

5 penta 5= pentakis

6 hexa (B hexakis

7 hepta T= heptakis

B okta Bx oktakis

9 nona Ox nonakis
10 deka 10= dekakis

11 undeka 11= undekakis
12 dodcka 12x dodekakis
20 ikosa 20x ikosakis
24 tetrakosa 24= tetrakosakis

Zikladné éEislovky pouZivame na vyjadrenie poétu
atomov jedného druhu:

P, — tetrafosfor 8,0, — disiranovy anion
Nasobné ¢islovky pouZivame na vyjadrenie podtu
skupin atomov, najmi vwiacjadrovych kationov,
aniénov a ligandov v zli&eninach.
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Pre lepSiu prehladnost’ mdzeme nazov tejto viacatdmovej

skupiny uvadzat’ v zatvorke:

Al(PO,), — trisfosforecnan hlinity

[Ag(NH;).],[SnF, ] — hexafluoridociniéitan
bis(triamminstrieborny)

PouZivanie zikladnych éisloviek je zauZzivané aj pri niektorych
viacatomovych entitach, a to najmi: H,O — ako akva ligand aj v
hydratoch, NHy — ammin ligand, OH- — hvdroxidy, hvdroxido
ligand, CN~ — kyanidy, kyanido ligand, CO — karbonyl ligand.

Tab. 2 Valenéné pripony pre kladné oxidaéné isla atdmov

Zakoncenie

Oxidacné Eislo . .
pridavného mena

1 [ -ny/-ny*
11 -aty/-naty**
i | -ity
v -idity
v | -iény, -eény
VI ~OVY
VII | -isty
VIl -icely
* litny. draselpy ** cinaty, berylnaty
Pazndmbka: V sucasnosti prebicha diskusia o zavedeni daliich
valenémich pripon pre pomenovanie emtit ako napr. [If%0,]

alebo [PY0, .5

Binarne zliaéeniny vodika a odvodené iony.

Binarne zluéeniny vodika rozdelujeme na dve nazvoslovne
skupiny. Hydridy su binarne zluéeniny vodika s prvkami 1. — 12.
skupiny, napr.: LiH — hydrid litny. LaH, — hydrid lantanity, CuH
— hydrid medny. Prvky 13. — 17. skupiny tvoria s atdmom
vodika diskrétne molekuly, ktoré pomenovavame jednoslovnym
nazvom podla Tab. 3. Pre binarne zlGéeniny vodika s prvkami
13. — 17. skupiny, ktorych atomy maji mengiu elektronegativitu
ako atom vodika, moZno pouzit' aj dvojslovny niazov podobne
ako pri ostatnych prvkoch.

Pri zld&eninach CH,, NH; H,O a halogenovodikoch st
akceptované ich tradiéné nazvy. Pri  halogenovodikoch
pouzivame ich systémové ndzvy len na wvytvorenie nazvov
kationov, ktoré vo vieobecnosti vytvarame pridanim pripony
—anium, resp. —aniovy kation k nazwvu vychodiskove] binarnej
zli¢eniny, napr. H,F* — fluoranium. Pre nicktoré kationy si
akceptovatelné nazvy s priponou —Onium (ma pévod v
substituénom nazvoslovi): NH,” — amonium, amoniovy kation,
amonny kation (azanium); H;O" — oxénium (oxidanium); H,S8* —
sulfonium  (sulfanium). Pri ostatnych kationoch preferujeme
priponu —énium, napr. H,Se" selanium, H,Po® polinium (nizov
spolonium® by beol nerozliSitelny od nazvu prvku). Iony
formalne odvodené od tychto kationov pomenujeme tak, Ze
pomocou é&islovkove] predpony (Tab. 1) wvyjadrime pocet
substituentov (Tab. 4), napr. F,CI" — difluorochlordanium; alebo
ich pomenujeme ako komplexné kationy (difluoridochlority
kation, vide infra).

Pozngmka: TUPAC zaviedo!l koncept tzv. materskych hydridov kvoli unifikdcii
substitucného ndzvosiovia vietkveh prvkov. Napriklad hypotetickyl hydrid SH, md
nizov Af—sulfin. Symbol i oznacuje neobvykin vizbovest, cisle 6 v pravom hornom
indexe pacet takychto vizieh. Tenfo nazvoslovny systém sa v slovenskom nazvesiovi
wviskyvtuje sriedkave (mapr. v ndzvoslovi organokovevich zhicenin alebo niektorvch
zlezitejsich kyselin®) a nie je vhodné nahrddzar’ nim aktudine ndzvoslovné sysiémy.



Tab. 3 Nizvy bindarnych zliéenin prvkov skupin 13 - 17 s vodikom

Tab. 4 Substituéné nazvy niektorveh funkénych skupin

13. XH, 14. XH, 15 XH, 16. H,X 17. HX
BH, CH, NH, H,0 HF
Boran Metan Amoniak Voda Fluorovodik

(Karbén) (Azén) (Oxidén) {Fluorin)
AlH, SiH, PH, H,S HCI
Aluman Silan Fosfan Sulfan Chlorovodik
(Chloran)
GaH, GeH, AsH, H,Sc HBr
Galan Germén Arzian Selan Bromovodik
(Bromén)
InH, SnH, SbhH, H.Te HI
Indan Stanan Stibin Telan Jodovodik
(Jodén)
TIH, PbH, BiH, H.Po HAt
Talan Plumban Bizmutin Polan Astatovodik
(Astatdn)

Funkéna skupina Nizov
=5, -5 to
-F. -Cl fluoro, chloro
—NH, =NH, =N amido, imido, nitrido
~0-0- peroxo

Ostatné bindrne zlaéeniny.

Ide o =zlaeniny, ktoré obsahuji dve zlozky - atomy
s kladnym a atémy so zapornym oxidaénym &islom — odvodené
od dvoch rozdielnych prvkov. Z hladiska niazvoslovia sem patria
aj niektoré viacprvkoveé zlu¢eniny, tzv. pseudobindrne zliceniny,
ako napr. hydroxidy, kyanidy, peroxidy a pod. Poradie nazvov
prvkov v nazvoch binarnych anorganickych zliéenin je dane ich
elektronegativitami, priCom na prvom mieste je nazov atomu s
viid¢sou, na druhom mieste je nazov atéomu s menSou
elektronegativitou. Nédzov atdmu na prvom mieste (so zdpornym
oxidaénym &islom) uvedieme s priponou -id, ndzov atdému na
druhom mieste (s kladnym oxidaénym ¢&islom) wvyjadrime
pomocou valenénej pripony (Tab. 2).

CO, — oxid uhli¢ity VCl; — chlorid vanadiény
CaF, — fluorid vapenaty GaAs — arzenid gality
Al(OH), — hydroxid hlinity KCN — kyanid draselny

Pozndmbka: Pre zhiceniny vodika a kyslika nepousivame valencné pripony, ale ich
genitivau formu; napr. HyQy — peroxid vodika, OF, — diffucrid kysiika.

Kyseliny. Derivity kyselin.

Dvojslovné nazvy vodnych roztokov niektorych bindrnych
zlaéenin (tzv. bezkyslikaté kyseliny) si zloZzené z podstatného
mena kyselina, za ktorym nasleduje jednoslovny nazov
zliéeniny s priponou -ova (pripona -ova v tomto pripade
nevyjadruje oxidaéné éislo VI):

HF-ag  kyselina fluorovodikova
HCl-ag kyselina chlorovodikova
HCN-ag kyselina kyanovodikova
H,S-ag kyselina sirovodikova (kyselina sulfanova)

Nazov kyslikatej kyseliny so vieobecnym vzorcom HXO,
kde X je atom kyselinotvorného prvku, pozostiva z podstatného
mena kyselina a ndzvu kyselinotvorného prvku s wvalenénou
priponou podla oxidaéného ¢isla jeho atomu (Tab. 2). Pocet
atomov vodika vyjadrime éislovkovou predponou (Tab. 1)
pred predponou hvdrogen (s kratkym -e-) ak je vy3si ako 2 alebo
na zabranenie zdmeny s inou kyselinou.

H,80y — kyselina sirova HCIO, — kyselina chlorista
H;P>0;— kyselina tetrahydrogendifosforeéna

HPO); — kyselina monohydrogenfosforeéna

H;PO, — kyselina trihydrogenfosforecna

Nézvy derivatov kyslikatych kyselin odvodenych formalnou
zamenou atomov alebo skupin =0, -0, —OH za iné atoémy
alebo skupiny atomov sa tvoria substituénym nazvoslovnym
systemom, a to pri¢lenenim nazvov jednotlivvch substituentov
(Tab. 4) pred nazov vichodiskovej kyslikatej kyseliny (alebo jej
anionu).

13

HNO, = (HOO)NO, — kyselina peroxodusiénd
HS0O;Cl — kyselina chlorosirova

Kationy kyselin.

Ich nazvy je najvhodnejdie tvorit' vyuzitim adiéného
nazvoslovia, teda vymenovanim poétu oxido-, resp.
hydroxido- ligandov (prip. inych podla Tab. 5)
na centrilnom atome kyselinotvorného prvku, tento
uvedieme s priponou podla jeho oxidaéného éisla.

H,PO," tetrahydroxidofosforeény kation
H,NO;"  dihvdroxido-oxidodusiény kation
H,SO;" trihydroxido-oxidosirovy kation®

*Nazvy ako ,, sulfdtacidium™ a pod. nie si sysiémoné.

Aniony kyselin a soli.

Soli  kyslikatvch kyselin sa od nich odvodzuju
oditiepenim jedného alebo wviacerych hydronov (HY).
Nazov anionu sa stiva podstatnym menom zloZenym z
pridavného mena nazvu pdvodnej kyseliny
s pridanim pripony -an. Zachovany =zdklad valenénej
pripony kyselinotvorného prvku poukazuje na oxidacéné
¢islo atomu tohto prvku. V nazve kationu soli (pridavné
meno) sa pouZiva valenéna pripona na vyjadrenie
oxidaéného é&isla atdmu prvku v katione (Tab. 2). Pocet
katibnov/anionov sa  wvyjadri éislovkovou predponou
(Tab. 1), obvykle ak je vy3ii ako 2 alebo na zabranenie
zdmeny s inym idnom.

Al (MoOy); — tris(molybdénan) dihlinity

Ba(Cl0,): — chloristan barnaty

K;Cr;0y — trichroman didraselny

Be,XeO,; — xenonielan diberylnaty

NdPO,— fosforeénan neodymity

K,;H;10;— trihydrogenjodistan didraselny

Zmiesané soli obsahuji viac druhov anionov; podvojné,
potrojné, atd’. soli obsahuji viac druhov katiénov. Ich
ndzvy vytvirame vymenovanim jednotlivych zloZiek v
abecednom poradi, pricom nazvy jednotlivych anidnowv,
resp. kationov oddelime spojovnikom
a ich pocet vyjadrime é&islovkovou predponou (Tab. 1).
Nazvy vietkych kationov okrem posledného obsahuji
navysie priponu -o.

KSrPO, — fosforeénan draselno-strontnaty

BiBrSO, — bromid-siran bizmutity

AlLIMn,O4(OH), — tetrahydroxid-tetraoxid
hlinito-litno-dimanganiéity

Koordinaéné zluéeniny.

Ide o latky, ktoré obsahuji komplex (ohraniteny vo
vzorcl hranatymi zatvorkami), a mézu obsahovat’ dalsie
zlozky. Komplex je zloZeny z centrilneho atomu a
ligandov. Na zaklade nabojoveho ¢&isla komplexu
rozliSujeme neutralny komplex, komplexny kation a
komplexny anion v silade s textom uvedenym nizsie.
Nazvy najbeZnejdich ligandov s zosumarizované v Tab.
5. V ndzve komplexu uvddzame ndzvy ligandov v
abecednom poradi s vyjadrenim ich poétu (Tab. 1); za
nimi nasleduje ndzov centralneho atomu, v ktorom
jednym z definovanych spdsobov pouzivania valenénych
pripon (Tab. 2) vyjadrime jeho oxidaéné islo.



+ Komplexné katibny maji priponu
centrialneho atomu podl'a jeho oxidaéného éisla:

[Cr(H,0)s(NH;)|PO, — fosforeénan pentaakva-
amminchromity

+  Komplexné aniéony navyse obsahuji priponu —an:

K;[Fe(CN);(CO)] — karbonyl-pentakyanido-
Zeleznatan tridraselny

nulové oxidaéné Eislo,
genitivu:

[Co"™{H,0);Br;] — triakva-tribromidokobaltity
komplex
[Co%(CO)g] — oktakarbonyl dikobaltu

* Komplexné  kyseliny  pomenovavame

anionom):

H,[PtCl;] — kyselina hexachloridoplaticita

centralneho  atomu, alebo  nabojové
komplexncho anionu:
Li,[Fe(CO),] — tetrakarbonylferrid(—1I) litny

alebo tetrakarbonylferrid(2-) litny

Tab. 5§ Nizvy nicktorych ligandov

nAazvU

Neutrilne komplexy obsahuju slovo komplex
za nazvom komplexu. Ak ma centrialny atéom
vymenujeme pritomné
ligandy a ich poéet a nazov prvku upravime do

ako
komplexné kationy, pri¢om pred nazov dame slovo
kyselina a nazov prisluiného komplexu uvedieme
v zenskom rode (komplexna &ast' zlueniny je

Ak ma centrilny atdm zaporné oxidacéné ¢Eislo,
pouzijeme jeho slovakizovany latinsky nazov s
priponou -id. Za nazvom komplexného anionu sa
uvedie v okrihlej zatvorke bud oxidaéné éEislo
cislo

Lizand Niazowv Ligand MNizov
H- hydrido | NHy | amido
N+ nitrido CN- kyanido
F fluorido | 8= | sulfido
Cl chlorido CO> karbonito
Br bromide | NO; nitrito
0+ oxido NO,- nitrito

OH hydroxide | S0, | sulfito
PO fosfito 850, sulfato
NCS- tiokyanito | CH;CO, | acetito
H,O akva NH, Ammin
NO itrazyl | co ‘ karbonyl
NO*, NO- nitrozy
en ctyléndiamin bpy 2.,2"-bipyndin
phen 1.10-fenantrolin | oy pyridin

Adiéné a intermetalické zluéeniny.

Nazvy tychto zligenin wvytviarame jednotne, a to
pomenovanim jednotlivich zloziek oddelenych
pomlékou, za ktorymi nasleduje vyjadrenie pomeru
ich latkoviych mnozstiev. Bodku vo vzorel piSeme z
oboch strin bez medzery a wvyjadruje .plus®, nie
Lkrat®,

AIC1,-4C,H,0H
chlorid hlinity — etanol (1/4)*

* krystalosolvaty:

» klatraty: Kr-6H,O

krypton — voda (1/6)
+ interkalaty: Cge0-FeCly

chlorid Zelezity — grafit {1/6.69)
* kokrystaly: [Cu(CH;CO:):(py)al py

bis{acetato)-bis(pyridin)med'-
naty komplex — pyridin (1/1)
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Al;Mn;Ni,
hlinik — mangan — nikel (5/3/2)

+ intermetalické zlugeniny:
= Citame: jeden ku styrom.

Krystalohydraity (podtyp kryStalosolvitov) mdzeme pomenovat’
aj tak, #e pred nazvom zlifeniny vyjadrime poéet molekil vody
pomocou &islovkovych predpén pred slovem hydrat® a nazov
samotnej zliéeniny uvedieme v genitive:

KNaCO,-6H,0
hexahydrat uhli¢itanu draselno-sodného

Jazykovedné okienko

Ak v slovach zlozenych z nazwvu prvku a wvalenénej pripony
{pripadne pripony —id) dojde k stretu spoluhlasok d, t, n, 1 a
samohlasok e, i; vyslovujeme ich takmer vZdy tvrdo, okrem
niekolkych  ojedinelych  pripadov: [kobaltity], [hlifity],
[uhliity]. V spisovnom jazyku by sme teda mali vyslovovat’ bez
miikéenia slovd ako napriklad [jodid], [arzeniénan], [titaniity],
|plati¢ity], [manganistan], [bizmutity], [vanadi¢nan] a pod.

Nazov prvku platina vyslovujeme s -t-. Slovd ako .dusiéhan,
fosforeéfian™ a pod. si  nespisovné. Slovo kademnaty
vyslovujeme s -d-, pretoZe -d- sa nachadza aj v zdklade slova. Z
obdobného dévodu vyslovujeme slovo medity s -d'-.

Spravne tvary niektorych problematickych zloZenych slowv st
nasledovné: stroncium - strontnaty, osmium -
osemnaty/osmicely/osmiovy, osmian (ox. &islo +VI), kadmium -
kademnaty. Pred priponami zacinajicimi na "i" sa skracuje
predchadzajica slabika: mangin - manginny, manganaty,
manganity, manganiéity, manganiény, manginovy, manganisty;
cin - cinaty, ciniéity; chrom - chromity, chromovy: vanad -
vanadid, vanadny, vanadnaty, vanadity, vanadiéity, vanadiény;
sira - siriéity, sirovy a pod.

Sprievodcu recenzovali:

prof. RNDr. Juraj Cernak, DrSc. (UPIS)

doc. RNDr. Milan Drabik, CSc. (SAV)

doc. Ing. Jan Moncol’, PhD. (STU)

doc. RNDr. Jozef Tatiersky, PhD. (UK)
Sprievodeu odporiica Slovensky ndarodny komitét IUPAC ako
zakladnt  privucku  pre wucbhu a =zviddnutie pravidiel
ndzvoslovia anorganickej chémie.
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Znacky, slovenské a

anglické nazvy, atdmové Cisla a najéastejSie oxidacné ¢isla prvkov periodickej sistavy

Ac aktinium actinium 89 1] Mg hortik magnesium 12 Il
Ag striebro silver 47 | Mn mangan manganese 25 I, 1, 1V, W,
Al hlinik aluminium 13 1 Mo molybdén molybdenium 42 I, 10, 1V, W, I
Am americium americium 95 I Mt meitnérium meitnerium 109 -
Ar argon argon 18 - N dusik nitrogen 7 -l 1,
As arzen arsenic i3 -1, i, v Na sodik sodium 11 |
At astat astatine 85 -0 0L, VI Nb nidb niobium 41 i, v
Au zlato gold 79 1,1 Nd neodym neodymium 60 m
B bar boron 5 i Ne nedn neon 10 -
Ba barium barium 56 1 Nh nihonium nihonium 113 -
Be berylium beryllium 4 Il Ni nikel nickel 28 1, 1
Bh bohrium bohrium 107 Vil No nobélium nobelium 102 11, 1
Bi bizmut bismuth 83 1, v Np neptanium neptunium 93 I, v, W, WL VI
Bk berkélium berkelium 57 n o leyslik OXyEEN 8 -1l -1
Br brom bromine 35  -LLILv, v Og oganesdn Ooganesson 118 =
[ uhlik carbon b IV, 1L, IV Os osmium osmium 76 1,00, 1, W T
Ca vapnik calcium 20 Il P fosfor phosphorus 15 I, 1, v
Ccd kadmium cadmium 48 Il Pa protaktinium protactinium 91 v
Ce cér cerium 58 I, v Pb olovo lead 82 I, v
Ccf kalifornium californium 98 1]] Pd paladium palladium 46 I, Iv
Cl chlar chlorine 17 A L, IV, W VI Pm prométium promethium 61 m
Cm curium curium 96 1]] Po polénium polonium 84 I, Wi
Cn kopernicium  copernicium 112 1 Pr prazeodym praseodymium 59 m
Co kobalt cobalt 27 I, m Pt platina platinum 78 I, v
Cr chrom chromium 24 11, 11, Wi Pu pluténium plutonium 94 I, v, v, Vi
Cs cézium caesium 55 | Ra radium radium 88 ]
Cu med copper 29 L Rb rubidium rubidium 37 |
Db dubnium dubnium 105 v Re rénium rhenium 75 I, 1, I, WL W
Ds darmstatium darmstadtium 110 - Rf rutherfordium  rutherfordium 104 "
Dy dysprozium dysprosium 66 n Rg rontgénium roentgenium 111 -
Er erbium erbium B3 n Rh radium rhodium 45 I, I, v, v
Es einsteinium einsteinium 99 11l Rn radon radon 86 i
Eu europium europium 63 1 Ru ruténium ruthenium 44 1, 1, W, WL W
F fludr fluorine 9 -l s sira sulfur 16 -, v, W
Fe felezo iron 26 11, 1, Wi sb antiman antimony 51 =1L, L v
Fl flerdvium flerovium 114 - Sc skandium scandium 21 m
Fm fermium fermium 100 [l Se selén selenium 34 -Il, IV, VI
Fr francium francium 87 | Sg seaborgium seaborgium 106 Vi
Ga galium gallium 31 n Si kremik silicon 14 IV, IV
Gd gadolinium gadolinium 64 n Sm samarium samarium 62 1
Ge germanum germanium 32 I, Iv Sn cin tin S0 I, Iv
H vodik hydrogen 1 -1, 1 Sr stroncium strontium 38 ]
He hélium helium 2 - Ta tantal tantalum 73 '
Hf hafnium hafnium 72 IV Tb terbium terbium 65 1
Hg ortut mercury 80 (] Tc technécium technetium 43 I, v, Vil
Ho holmium holmium 67 n Te teldr tellurium 52 -, v, W1
Hs hasium hassium 108 - Th tarium thorium a0 1, 1, v
| jod iodine 583 L0 LW, VI Ti titdn titanium 22 11, 1,
In indium indium 49 i T talium thallium 81 1,
Ir iridium iridium 77 11, 1, v, Wi TTm tulium thulium 69 m
K draslik potassium 19 | Ts tenés tennessine 117 -
Kr krypton krypton 36 I, IV u uran uranium 92 I, v, v, vi
La lantan lanthanum 57 I v vanad vanadium 23 1, v, v
Li litium lithium 3 | w volfram tungsten 74 11, L, 1V, v, I
Lr lawrencium lawrencium 103 1] Xe xenan Xenon 54 In, IV, Vi1, Vil
Lu lutécium lutetium 71 n Y ytrium yttrium 39 1
Lv livermdrium  livermorium 116 - Yb yterbium ytterbium 70 1
Mc moskdvium moscovium 115 - In zinok zinc 30 i
md mendelévium mendelevium 101 I, m Zr zirkdnium zirconium 40 v
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NOMENCLATURE OF ORGANIC CHEMISTRY

BLUE BOOK ESSENTIALS 2020

Struény sprievodca nazvoslovia organickej chémie

Brief Guide to the Nomenclature of

Organic Chemistry

K.-H. Hellwich (Germany), R. M. Hartshorn (New Zealand),
A. Yerin (Russia). T. Damhus (Denmark), A. T. Hutton (South
Africa). E-mail: organic.nomenclature@iupac.org Sponsoring body:
IUPAC Division of Chemical Nomenclature and Structure
Representation.

1 INTRODUCTION

The universal adoption of an agreed nomenclature is a key tool for
efficient communication in the chemical sciences, in industry and
for regulations associated with import/export or health and safety.
The International Union of Pure and Applied Chemistry (IUPAC)
provides recommendations on many aspects of nomenclature.! The
basics of organic nomenclature are summarized here, and there are
companion documents on the nomenclature of inorganic® and
polymer® chemistry, with hyperlinks to original documents. An
overall summary of chemical nomenclature can be found in
Principles of Chemical Nomenclature.* Comprehensive detail can be
found in Nemenclature of Organic Chemistry, colloquially known
as the Blue Book,” and in the related publications for inorganic
compounds (the Red Book).” and polymers (the Purple Book).”

It should be noted that many compounds may have non-systematic
or semi-systematic names and IUPAC rules also allow for more than
one systematic name in many cases. Some traditional names (e.g.
styrene, urea) are also used within systematic nomenclature. The
new edition of the Blue Book® incorporates a hierarchical set of
criteria for choosing the single name which is to be preferred for
regulatory purposes, the Preferred IUPAC Name, or PIN.

2 SUBSTITUTIVE NOMENCLATURE

Substitutive nomenclature is the main method for naming organic-
chemical compounds. It is used mainly for compounds of carbon
and elements of Groups 13—17. For naming purposes, a chemical
compound is treated as a combination of a parent compound
(Section 5) and characteristic (functional) groups, one of which is
designated the principal characteristic group (Section 4). A
systematic name is based on the name of the most senior parent
compound (Section 6) in which the substitution of hydrogen atoms
is represented by a suffix for the principal characteristic group(s),
prefixes representing less senior characteristic groups and other
substituent groups, and locants that specify their locations. Names
created according to substitutive nomenclature may also include
fragments named in accordance with other nomenclature types or
operations. For example, addition and subtraction operations
(Section 5.4) are performed mainly to define the hydrogenation
state, while a replacement operation defines a replacement of (in
most cases) carbon atoms with heteroatoms.

2.1 Components of systematic substitutive names

The most common components of a substitutive chemical name are
illustrated with reference to the chemical structure shown in Table 1,
along with its systematic name and the components of the name.
Locants indicate the position of substituents or other structural
features. They are generally placed before the part of the name that
indicates the corresponding structural feature. Three kinds of
enclosing mark are used, in the nesting order {[( )]}. when it is
necessary to indicate which parts of a name belong together.

To cite, please use: IUPAC, Pure Appl. Chem. 2020, https://doiorg/10.1515/pac-2019-
0104, Publication of this document by any means is permitted on condition that it is
whole and unchanged. Copyright © IUPAC and De Gruyter 2020.
www.degruyter.com/view!/j/pac;

! Freely available at: {a) hiips:

* R. M. Hartshorn et al, Brief Guide to the Nomenclature of Inorganic Chemistry, Pure

Appl. Chem. 87(9-10), 1039-1049 (2015).

* R. C. Hiorns et al., A Brief Guide to Polymer Momenclature, Pure Appl. Chen.

B4 10), 2167-2169 (2012).

* Principles of Chemical Nomenclature — A Guide to IUPAC Recommendations, 2011
Edition, G. J. Leigh (Ed.). RSC Publishing, Cambridge, UK.,

ISBN 978-1-84973-007-5.

* Nomenclature of Organic Chemisiry — IUPAC Recommendations and Preferred
Names 2003, H. A. Favre, W. H. Powell (Eds.), Royal Society of Chemistry,
Cambridge, UK., ISBN 978-0-85404-182-4; crrata:

hitps:/iwww gmul.ac uk/shes/iupac/bibliog/ BBerrors himl.

& Nomenclature of Inorganic Chemistry — IUPAC Recommendations 2005, N. G.
Connelly, T. Damhus, R. M. Hartshom, A. T. Hutton (Eds.). RSC Publishing,
Cambridge, UK., ISBN 0-85404-438-8.

T Compendium of Polymer Terminology and Nomenclature — IUPAC Recommendations
2008, R. G. Jones, J. Kahovee, R Stepto, E. 5. Wilks, M. Hess, T. Kitayama, W. V.
Metanomski (Eds.), RSC Publishing, Cambridge, UK., ISBN 978-0-85404-49]1-7.
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Table 1: Components of the substitutive name
(45,54, 6-dichlorohept-5-en-2-one for

CHy; ¢l 0
)\\\M'L
c1 6 CH,
5 . —
) suffix for principal
hept(a) parent {heptane) one characteristic arom
enfe) unsaturation ending chloro substituent prefix
di multiplicative prefix S E stereodescriptors
24 5 6 locants { ) enclosing marks

Multiplicative prefixes (Table 2) are used when more than one
fragment of a particular kind is present in a structure. Which kind of
multiplicative prefix is used depends on the complexity of the
corresponding fragment — e.g_ trichloro, but tris(chloromethyl).

Table 2: Multiplicative prefixes for simple/complicated entities

No. Simple Complicated No. Simple Complicated
2 di bis 8 octa octakis

3 tri tris 9 nona nonakis

4 tetra tetrakis 10 deca decakis

5 penta pentakis 11 undeca undecakis

[ hexa hexakis 12 dodeca dodecakis

7 hepta heptakis 20 icosa icosakis

3 CREATION OF SYSTEMATIC NAMES

The formation of a systematic name requires several steps, to be
taken (when they are applicable) in the following order:

a. Determine the principal characteristic group to be cited as the
suffix (see Section 4).

b. Determine the senior parent amongst those structural components
attached to a principal characteristic group (see Sections 5 and 6).

c. Name the parent hydride and specify any unsaturation (Section 5).
d. Combine the name of the parent hydride with the suffix for the
principal characteristic group (Section 4).

€. ldentify the substituents and arrange the corresponding prefixes in
alphabetical order.

f. Insert multiplicative prefixes, without changing the already
established order, and insert locants.

g. Determine chirality centres and other stereogenic units, such as
double bonds. and add stereodescriptors.

4 CHARACTERISTIC GROUPS — Suffixes and prefixes

The presence of a characteristic (or functional) group is denoted by
a prefix or suffix attached to the parent name. The names of
common characteristic groups are given in Table 3, in order of
decreasing seniority. The most senior one, the principal
characteristic group, is cited as the suffix, while all other groups are
cited as prefixes. Note that, for nomenclature purposes,

Table 3: Seniority order for characteristic groups

Class Formula® Suffix Prefix
Carboxylates —tLg_lLl_ ) :‘;ﬂa‘oxﬂam carboxylato
. - —COOH carboxylic acid carboxy

Carboxylic acids —c H cic acid

—COOR (R) ...carboxylate®* (R)oxycarbonyl
Esters N

—(CHOOR (R) ...oate**

. . —-COX carbonyl halide halocarbonyl
EELE —(C)OX oyl halide
Amid —~CONH2 carboxamide carbamoyl
mides —(CYONHz amide
- —-C=N carbonitrile cyano

IR —(C)=N nitrile

—CHO carbaldehyde formyl
Aldehydes i

—(C)HO al oxo
Ketones =0 one OXO
Alcohols —OH ol hydroxy
Thiols —SH thiol sulfanyl***
Amines —NH2 amine amino
Imines =NH imine imino

* Here —(C) indicates that the carbon atom is implied
by the parent name.

** Here (R) means that the group R is expressed as a
separate prefixed word.

*** Note: ‘mercapto’ is no longer acceptable (but is
still used by CAS).

Wersion 1.0, February 2020
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C~C multiple bonds are not considered to be characteristic groups
(Section 5.4).

Depending on the number and arrangement of carbon-containing
suftix groups, the carbon atom can be a part of the parent compound
(e.g. =(C)OOH., ‘oic acid”) or may be treated as an attachment to a
parent compound (e.g. ~COOH, *carboxylic acid’).

“O0H
__,i\V,CUOH
HOOC

ethane-1,1.2-tricarboxylic acid

OH(:" CHO

OHC CHO
ethane-1,1,2,2-tetracarbaldehyde

COOH
Hooc”” "

butanedioic acid

Ne” SN

propanedinitrile

Other characteristic groups on a parent compound are represented
by appropriate prefixes cited in alphabetical order (here in blue,
where R represents an alkyl or aryl group), including also ethers
(—OR), (R)oxy; sulfides (-SR), (R)sulfanyl; —Br, bromo; —Cl,
chloro; =F, fluoro; =1, iodo; and —NO., nitro.
OH O 8]}
HwN\z_‘/']\\ B 6 4 2
OH U cn,
2-aminoethan-1-ol 7-bromo-6-hydroxyheptane-2,4-dione
5 PARENT COMPOUNDS, PARENT HYDRIDES
Several types of parent compounds are used in substitutive
nomenclature. Parent compounds without characteristic groups are
called parent hydrides. These can be classified as either chains or
rings, and may contain carbon atoms and/or heteroatoms. The ring
parent compounds can be monocyclic, bridged polycyclic (rings
sharing more than two atoms), fused polycyclic (rings sharing two
neighbouring atoms), or spiro polycyclic (rings sharing only one
atom). More complex parent compounds include bridged fused
systems, ring assemblies, cyclophanes, and fullerenes. The atom
numbering of a parent compounds is defined by the corresponding
rules for each type of parent compound. Thereafter, the rules
outlined in Section 7 are applied.

5.1 Acyclic parent hydrides

The names for saturated carbon chains (alkanes) are composed of
the simple numerical term indicating the number of carbon atoms
(Table 2, with the ‘a’ elided) together with an ‘ane’ ending (see
Table 4), with the exception of the first four alkanes: methane, CHa;
ethane, CH3CHa; propane, CH:CH2CHs; butane, CH3[CHz2]2CHa.

Table 4: Names for some linear alkanes

CH:CH>]aCHs CH3[CH:]»CH3 CH3[CHa]1sCH3
pentane nonane icosane
CH:[CH:]4CH; CH;[CH:]1sCH3 CH;[CH:]:CH3
hexane octadecane docosane

5.2 Monocyclic parent hydrides
The names of saturated carbon monocycles (cycloalkanes) are
composed of the prefix ‘cyclo’ and the name of the corresponding

alkane.

JAN L]
cyclodecane

cyclopropane

A number of non-systematic names have been retained for common
rings, for example benzene and the following heterocycles.

@ 2@6 I@“ [E:’j 2@5

benzene

cyclobutane  cyclohexane

pyridine piperidine pyrazine furan
Systematic names for monocycles that contain heteroatoms are
constructed in accordance with either the Hantzsch-Widman (H-W)
system (3- to 10-membered rings) or replacement nomenclature
(larger rings).** Both systems make use of the *a’ prefixes shown in
Table 5, in which the seniority decreases from left to right across the
first row and then the second row.

The H-W system combines the *a” prefixes of Table 5 in decreasing
order of seniority with endings, in the H-W system called stems, that

Table 5: Selected *a’ prefixes for H-W and replacement systems
Jo [oxa |s [thia [N [ae P | phospha |
I as | arsa I si | sila ] sn | stanna B | bora
indicate the size and saturation of the ring (Table 6). Appropriate
locants are added to describe the location of the replacements in the
ring and the ‘a’ is elided when followed by a vowel. If there are
more than 10 atoms in the ring, replacement nomenclature is used,
in which ‘a’ prefixes are again listed in decreasing order of

seniority, with locants, before the parent name. The atom numbering
1s explained in Section 7.

Table 6: Stems in the Hantzsch-Widman system

Ring Size Unsaturated Saturated
3 irene irane
4 ete etane
5 ole olane
[i] ine/ine/inine* ane/inane/inane*
7 Epine epane

* For 0,5 / N.5i.5n / P,As.B as the last cited heteroatom, respectively.

3 1
3 i—\\ S/‘\D
[j::yz !]’Nz I{sr:h\ 9 fj?lH
8] [a] e O/\/
1.3-dioxane

1,9-dioxa-3-thia-12-aza-

1.2-oxazol .
oroazale 6-silacyclotetradecane

5.3 Polycyclic parent hydrides

The names of bridged polycyclic systems are based on the name of
the alkane with the same number of carbon atoms, which is
preceded by an indicator of the number of cycles present and a
bridge descriptor that defines the sizes of the various rings; this
descriptor gives the number of skeletal atoms in each of the bridges
connecting the bridgeheads and is given by arabic numerals cited in
descending numerical order, separated by full stops and enclosed in
square brackets. Numbering starts at a bridgehead and goes around
the rings in order (largest to smallest). Replacement nomenclature
(see Section 5.2) is used to name the related heterocycles.

| 3
iP5 ’
%
5 3 4
4 L
2-azabicyclo[2.2.1]heptane tricyclo[4.3.2.1""]dodecane

The names of spiro polyeyclic systems, in which there is a single

atom in common to the rings, include the number of spiro junctions,

a bridge descriptor. and the name of the alkane with the same

number of carbon atoms. Again, the related heterocycles are named

in accordance with replacement nomenclature (see Section 5.2).
761 o131z

3 10
§ 3 3
9 0 4 3 s 6 8
2-oxa-8-azaspiro[4.5]decane dispiro[3.2.47.2']tridecane
Fused polycycles are cyclic systems having one common bond for
any pair of adjacent rings.

§ ] 8 1 § 1 ol
Ba N_\- L“§I | ]
limlli = =N o)
5 4 4 4

naphthalene quinoline quinazoline  1.4-benzodioxine

In the systematic nomenclature of fused polycycles, the names for
the components are combined and a fusion descriptor indicates how
the components are connected. This process is beyond the scope of
the current guide (see ref. 5 for details).

1N 0 !
s o 5 |a'\ [ & Rk
b
N2l s 7 d_2ls
3a Sa 4a
furo[2,3-b]pyridine benzo[g]quinoline

5.4 Saturation and unsaturation

The degree of unsaturation of a compound in comparison to a
saturated parent can be indicated by replacement of the ‘ane” ending
by ‘ene’ and ‘yne’ endings that define the presence of double and
triple bonds, respectively, and addition of locants to define their
locations.
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cyclohexa-1.3-diene

4 2_~CH HC=
HzC’//j\/ 1 : 5 4_\2:&—]_[
2

buta-1,3-diene pent-1-en-4-yne

The addition of hydrogen to unsaturated parent hydrides is
represented by addition of hydro prefixes to indicate saturation of
double bonds, again with locants to define where this occurs.

[, 4
NG 1 NH
3,4-dihydropyridine 1.,2.3 4-tetrahydroisoquinoline

For some unsaturated parent hydrides, the saturated positions are
specified using the indicated hydrogen convention.

3 1
- H 13 o 2
=/ 7
1 N S
1

2H-isoindole 3H-indole 3.6-dihydro-2H-pyran

5.5 Substituent groups derived from parent hydrides

In cases where a group derived from a parent hydride is a substituent
on another parent compound, the substituent name is created by
addition of the suffixes ‘yl” or “ylidene’ to the parent hydride name,
with the corresponding locants indicating the position of the
attachment. The attachment positions expressed by the suffixes “yl’
or ‘ylidene’ are senior to any characteristic group (see Section 4,
Table 3).

Nl

1 CH; =~
H 3CM" HjC/Y 3 N"/\:;\{
5
butyl butan-2-ylidene pyrimidin-5-y|

5.6 Functional parents

A combination of a parent hydride with a functional group may
form a functional parent named as single entity. Such names are
used as systematic names only if they express the parent compound
and the most senior characteristic group of the compound under
consideration, e.g. 4-chloroaniline, but 4-aminobenzoic acid (not
4-carboxyaniline or aniline-4-carboxylic acid).

O Oron O 14

aniline benzoic acid acetaldehyde

phenol
6 SENIORITY OF PARENT COMPOUNDS

The systematic name is based on the name of the senior parent
compound, which is chosen by applying the following criteria in the
order described below and shown in Figure 1, until a decision is
reached. For a complete set of criteria see ref. 8. In the examples
below, the senior parent compound is shown in blue, and a key
reason is given alongside.

a. Contains the principal characteristic group

HO
~"o""cooH
(2-hydroxyethoxy)acetic acid

acid is senior to alcohol

b. Maximum number of principal characteristic groups
OH OH
H;yC OH
3 o
1-(1-hydroxypropoxy)ethane-1.2-diol
c. Parent based on senior element (N, P, Si, B, 0, 8, C)

H,C IH=-NH,
] \Si/\.,[\l-l NH;

parent with two
characteristic groups
is senior

hvdrazine is senior to
Ha silane (N senior to Si)
[2-(methylsily])ethyl|hydrazine

d. Rings are senior to chains if composed of the same elements

H.C cyclobutane is senior to

pentylcyclobutane peniane

Note I: After this criterion only rings or only chains remain for further
choice.
Naote 2¢ In earlier recommendations, seniority depended on number of atoms.

¥ Section P-52 in reference 5.
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el
Contains most senior group
|
Maximum number of senior groups
|
Senior element N, P, Si, B, 0, S, C

B Ringsystems
Rings are senior to chains

Senior heteroatom N, O, S, P, Si, B
|
More rings
.

More atoms More atoms
|| ]
More heteroatoms More heteroatoms
[ [ ]

More senior heteroatoms
0,5 N,P,.Si,B

More senior heteroatoms
0,5 N, P, Si,B

Maximum number of multiple, then double bonds
I .
Lower locants for senior groups
I .
Lower locants for unsaturation and hydro
I
Maximum number of substituents
I .
Lowest set of substituent locants
I .
Lowest substituent locants in the order of citation
I .
Name cited earlier in alphabetical order
-

Figure 1: Criteria for choosing the senior parent compound

e. Criteria for cyclic systems
e.1. Contains most senior heteroatom in the order N, O, 8, P, 51, B.

HP@JG 1
0

(phosphetan-3-yl)oxirane

O-ring is senior to P-ring

e.2. Contains more rings

1 . . .
bicycle is senior to

monocycle

2-cyclohexylbicyclo[1.1.1]pentane

e.3. Contains more atoms

I 1 . .
{‘J.-‘Cff}ﬂé’)‘l'fﬂ'ﬂe 15 senior o

cvelobutane
cyclobutyleyclopentane

e.4. Contains more heteroatoms

Hl:
HN! 49— B
NH

2-(piperidin-4-yl)piperazine

piperazine, having two
heteroatoms, is senior to
piperidine

e.5. Contains more senior heteroatoms
oxazinane, containing

:’ \ T\
. Iy (RN O and N, is senior to

HN piperazine with
6-(piperazin-2-yl)-1,3-oxazinane two N atoms

f. Criteria for chains
f.1. Contains more atoms

H;C. 2 4 CH; X L .
“y 9 nine-atom chain is senior to
P eight-atom chain (even if it has
H,C fewer double bonds)
4-ethenylnonane

Note: In earlier recommendations unsaturation was senior to chain length.
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The following criteria are then applied to chains as well as rings:

g. Contains more multiple, and then double bonds

E‘I—I_;l z 3/ |
P ~CH, LNH =~
HiC N

3-ethylocta-1.4-diene 3-[(piperidin-2-yl)oxy]pyridine

h. Having lower locants for principal characteristic groups

j’i/\ ﬂ/\
1
H;C (8] CH;

1-(3-hydroxybutoxy)butan-1-ol

butan-1-ol is senior to
butan-2-ol

i. Lower locants for unsaturation or hydro prefixes

Il O

HyCo = ~=CH, 2

3 0" 2 N/ \-\_
5-[(3.4-dihydropyridin-

J 2en-2-y -1- / 4
3-[(but-2-en-2-yl)oxy]but-1-ene 3-yl)oxy]-2.5-dihydropyridine
j- Maximum number of substituents

Br Cl cl
HO 2 OH
K
2-(1-bromo-2-hydroxyethoxy)-
2.2-dichloroethan-1-ol

parent with three substituents
is senior to parent with two
substituents

k. Lowest set of locants for all substituents
all parent locants are
arranged in increasing ovder

2 jl/\-a/cl
H_;C/>l/l\ and compared one by one:

Br g I.1.4 is lower than 1,2,2

1.4-dichloro-1-(2.2-dibromobutoxy)butane
Note: Not 2.2-dibromo-1-( 1.4-dichlorobutoxy)butane

I. Lowest substituent locants in order of citation

Bl CH; 1,3,2 is lower than 2,3,1

Cl
Br
1-bromo-3-(1-bromo-2-chloroethyl)-2-chlorohexane
Note: Not 2-bromo-3-(2-bromo-1-chloroethyl)- 1 -chlorohexane

m. Name appearing earlier in alphabetical order
C'\E/’I\O‘/;\J/Br

Note: Not 1-(2-bromoethoxy)-2-chloroethane

7 NUMBERING OF PARENT COMPOUNDS

The numbering of the parent compound is determined by the
compound class and then chosen by considering all possible sets of
locants and successively applying the following criteria:

a. Lowest locants for heteroatoms:

b. Lowest locant(s) for indicated hydrogen;

c. Lowest locant(s) for principal characteristic group(s):

d. Lowest locants for ‘ene’, “yne’, and hydro prefixes:

e. Lowest locants as a set for all substituents cited by prefixes:

f. Lowest locants for substituents in the order of citation.

1-bromo-2-(2-chloroethoxy ethane

a. + b. Do not apply:

v, 4 c. Begin at a C with OH attached:
HO H d. MNumber towards double bond;
5 e. Choose numbering that puts CHs at
CH, position 5 rather than position 6.

5-methylcyclohex-2-ene-1.4-diol

o Mt

1-bromo-4-chlorobenzene (not 4-bromochlorobenzene)

a. —e. Do not apply;
f.  Bromo is cited before chloro in the name
and therefore receives the lower locant.

(e.g. ethers, ketones, sulfoxides, and sulfones) functional class
names are still in use, although substitutive names are preferred.
Functional class names consist of one or more substituent names,
ordered alphabetically, and followed by the compound class name
(separated with spaces as required). Thus CH;C{O)0O—CHj is named
methyl acetate, CICH2C(O)O—CHs is methyl chloroacetate,
CH3C(0)-Cl is acetyl chloride, CsHsC(O)-Br is benzoyl bromide,

and (H3C)280; is named dimethyl sulfone.
O
HyC” j-I/\CH. A~
i G HyCh 07 CHy LCH;
H,C
ethyl methyl ketone

(8]
diethyl ether
or butan-2-one

methyl propanoate or ethoxyethane

9 SPECIFYING CONFIGURATION OF STEREOISOMERS
Stereoisomers  are  differentiated from each other by
stereodescriptors cited in names and assigned in accordance with the
Cahn-Ingold-Prelog (CIP) rules.”!" The most common descriptors
are those for the absolute configuration of tetrahedral stereogenic
centres (R/S) and those for the configuration of double bonds (£/2).
Locants are added to define the locations of the stereogenic centres
and the full set of descriptors is enclosed in parentheses.
3 5

1 1
2 4
H3C\Z/\ OW
= 2
OH OH CH;

(1£.45,52)-1-[(2R)-2-hydroxypropoxy |hepta-1.5-dien-4-ol

Other stereodescriptors (e.g. cis/trans, M/P, C/4) are used in special
cases. The non-italic descriptors o/ and D/L (small capitals) are
commonly and only used for natural products, amino acids, and
carbohydrates.

100 CHEMICAL ABSTRACTS SERVICE (CAS) NAMES

CAS maintains a registry of chemical substances collected from
publications.'' In the CAS system, compounds are named using
methods similar to, but not identical with, those of [UPAC. The
most prominent difference is the use of *CA Index Names’, which in
the index are cited in a special inverted order that was devised for
the creation of alphabetical indexes of chemical names. CAS also
uses conjunctive nomenclature, in which parent compounds are
combined to make a new, larger parent compound. In the example
below, the conjunctive parent name is benzeneacetic acid
(corresponding substitutive name: phenylacetic acid), while the
substitutive name recommended by IUPAC for this example is
based on the longer chain parent compound propanoic acid.

(2)

methyl 2-(3-methylphenyl)propanoate (1)
methyl a,3-dimethylbenzeneacetate (2)

In index inverted to: benzeneacetic acid, o,3-dimethyl-, methyl ester

IUPAC name:
CA name:

Other differences include the position of locants and stereo-
descriptors, as well as some specific nomenclature procedures.

11 GRAPHICAL REPRESENTATION

The structural formulae of organic-chemical compounds are usually
drawn in accordance with the zig-zag convention as used widely
above.? In this convention, all carbon atoms (and their attached
hydrogen atoms) attached to at least two other non-hydrogen atoms
are represented by the intersection of two lines representing bonds.
Hydrogen atoms attached to heteroatoms must not be omitted. In
such graphical representations, each end of a line, each angle, and
each intersection represents a carbon atom saturated with hydrogen.
Special conventions are used to represent the configuration of
stereogenic centres and double bonds.'*

Correct numbering is extremely important, because a single
incorrect locant makes it impossible for the reader of the

name to work out the correct structure.

8 FUNCTIONAL CLASS NOMENCLATURE
Functional class names (formerly radicofunctional names) are
preferred for esters and acid halides. For other compound classes

7 R. 8. Cahn, C. Ingold, V. Prelog, Specification of Molecular Chirality, dngew. Chem.
T8, 413447 (1966); Angew. Chemr., Int. Ed. Engl. 5, 385415 and 511 (1966).

"* V. Prelog; G. Helmchen, Basic Principles of the CIP-System and Proposals for a
Revision, Angew. Chem. 94, 614-631 (1982); Angew. Chem., Int. Ed. Engl 21, 567
583 (1982).

! Chemical Abstracts Service, hitps:/www.cas.org.

' J. Brecher et al., Graphical representation standards for chemical structure diagrams,
Pure Appl. Chem. 80(2), 277410 (2008).

2 J. Brecher et al., Graphical representation of stereochemical configuration, Pure Appl
Cherm. T8(10), 1897-1970 (2006).
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DIVIZIA CHEMICKEHO NAZVOSLOVIA A REPREZENTACIE

-

VYBER Z MODRE] KNIHY IUPAC 2013

Strucny sprievodca nazvoslovim
organickej chémie

K.-H. Hellwich, R. M. Hartshorn, A. Yerin, T. Damhus, A. T. Hutton,
IUPAC Divizia pre chemické nazvoslovie a reprezentaciu Strukitr

Preklad adaptovany s ohl'adom na slovenské nazvoslovie: E. Szabo,
M. Putala, Slovensky niarodny komitét IUPAC

I UVOD

Vieobecné prijatie jednotného nazvoslovia je kl'a¢ovym aspektom
efektivnej komunikdcie v chemickych vedach, v priemysle, ako aj pre
uéely regulacie napr. v oblasti importu/exportu &i v rimei bezpeénosti
a ochrany zdravia. Medzindrodna tunia pre ¢istl a aplikovani chémiu
(IUPAC) poskytuje odporacania k mnohym aspektom chemického
nazvoslovia.! Zaklady chemického nazvoslovia si zhrnuté v tomto
sprievodcovi a v sprievedcoch nazvosloviami anorganickej chémie®
a polymérov.* Celkovy prehl'ad chemického nazvoslovia sa nachidza
v publikacii Principy chemického nazvoslovia.* Hlbie detaily uvadza
publikacia Ndzveslovie organickej chémie, beine oznacovana ako
Modra kniha,’ a prisluiné publikicie pre anorganické zltéeniny
(Cervena kniha)® a pre polyméry (Fialova kniha).”

Je treba poznamenat’, Ze vel'a zlaenin mdze mat’ nazvy nesystémové
alebo polosystémové a v mnohych pripadoch aj pravidla IUPAC
povoluju viac ako jeden systémovy nazov. Niektoré tradiéné nazvy
(styrén, mocovina) sa pouZivajli aj v systémovom nazvoslovi. Nové
vydanie Modrej knihy zahffia aj hierarchicky systém kritérii pre
stanovenie jedného nazvu, ktory ma byt uprednostiiovany pre ucely
regulacie, tzv. preferovany IUPAC nazov, alebo PIN.

2 SUBSTITUCNE NAZVOSLOVIE

Substituéné niazvoslovie je hlavnou metédou pomentuvania zliéenin
v organickej chémii. Vzt'ahuje sa najmi na zlG¢eniny uhlika a prvkov
skupin 13-17. Pre Ofely pomenovania sa k chemickej zliéenine
pristupuje ako ku kombinicii zakladnej zluceniny (Cast” 5)
a charakteristickvch (funkénych) skupin, z ktorych sa jedna vybera
ako nadradena, s najvyiSou prioritou (East’ 4). Systémovy nazov
vychadza z nazvu zakladnej zlGéeniny s najvyisou nadradenostiou
(¢ast’ 6) a priponou sa wvyjadria substiticie vodikovych atomov
nadradenou skupinou. Substiticie ostatnymi charakteristickymi
skupinami a inymi substituentmi sa vyjadria predponami a polohy
vEetkych substiticii sa vyjadria &iselnymi lokantmi. Nazvy tvorené
substituténym ndzvoslovim mdé#u obsahovat aj fragmenty
pomenované inymi nazvoslovnymi metodami alebo operaciami.
Napriklad na definovanie stavu hydrogendcie pouZivame adiéné
a eliminaéné operacie (Gast” 5.4) a na definovanie zameny atomowv
(zviicsa) uhlika hetercatomami pouzivame zamenny systém.

2.1 Casti systémovych substituénych nizvov

Najbeznejiie Casti substituéného chemického nazvu znazoriuje
priklad zlugeniny a jej systémovy nazov v tab. 1.

Lokanty popisuji polohu substituentov a inych Struktarnych prvkov.
Vo vieobecnosti sa umiestiiuja pred castou nazvu, ktora popisuje
dany Struktirny prvok. Ak je potrebné oznaéit, ktoré &asti nazvu
patria spolu, pouZivaji sa tri drubhy zatvoriek, a to v poradi {[( }]}.

Citujte ako: IUPAC, Pure 4ppl. Chem. 2020, hips://doi org/10.1515/pac-2019-0104.
! Volne d pné na: {a) bttp:/f'www degrivter. comdpac;
(b) https://www gmulac nk/shes/iupac/.

* R. M. Hartshom et al., Brief Guide to the Nomenclature of Inorganic Chemistry, Pure
Appl. Chem. 87(9-10), 10391045 (2015).

* R. C. Hioms et al., A Brief Guide to Polymer Nomenclature, Pure Appl. Chem. B4(10).
2167-2169 (2012).

* Principles of Chemical Nomenclature — A Guide to [TUPAC Recommendations, 2011
Edition, G. J. Leigh (Ed.). Roval Society of Chemistry, Cambridge, UK., ISBN 978-1-
B4973-007-5.

* Nomencilature of Organic Chemistry — [UPAC Recommendations and Preferred Names
2043, H. A. Favre, W. H. Powell (Eds.). Royal Society of Chemistry, Cambridge, UK.,
ISBN 978-0-85404-182-4.

& Nomenclature of Inorganic Chemistry — IUPAC Recommendations 2005, N. G.
Connelly, T. Damhus, R. M. Hartshom, A. T. Hutton (Eds. ), RSC Publishing, Cambridge.
UK, ISBN 0-85404-438-8.

T Compendium of Polvmer Terminology and Nomenclature — IUPAC Recommendations
2008, R. G. Jones, J. Kabovec, R. Stepto, E. 5. Wilks, M. Hess, T. Kitayama, W. V.
Metanomski (Eds.), Royal Society of Chemistry, Cambridge, UK.,

ISBN 978-0-85404-491-7.
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Tabul'ka 1: Casti substituéného nizvu
(45.5E)-4,6-dichlorhept-5-én-2-6n pre

CHy Cl O
S 4 2
cre CH,4
5 :
N . . - . . pripona hlavnej
hept{a) zikladny hydrid (heptin) -0n charakieristickej skupiny
-én pripona nenasytenosti chlar- predpona substituentu
di- nisobiaca predpona S E stereodeskriptory
2.4.5.6 lokanty (8] Fitvorky

Nisobiace predpony (tab. 2) pouZivame, ked je v Struktire pritomny
viac ako jeden fragment toho istého druhu. To, ktort z nasobiacich
predpdn pouzijeme, zavisi od zloZitosti fragmentu, napr. pouZijeme
trichlor- ale tris(chlormetyl)-.

Tabul'ka 2: Nisobiace predpony pre fragmenty

. jednoduché zloité . jednoduché zloFité

2 di- bis b okta- oktakis

3 tri- tris 9 nona- nonakis

4 teira- tetrakis 10 deka- dekakis

5 penta- pentakis 11 undeka- undekakis
[ hexa- hexakis 12 dodeka- dodekakis
7 hepta- heptakis 20 ikoza- ikozakis

3 TVORENIE SYSTEMOVYCH NAZVOV

Systémovy nazov tvorime postupnost'ou niekolkych krokov (ak su
pre dani zliéeninu potrebné) v nasledujicom poradi:

a. Uréime nadradent charakteristickt skupinu s najvy3Sou prioritou,
ktor bude vyjadrovat’ pripona (Gast” 4).

b. Spomedzi vietkych moZnosti vyberu zakladnych zlié¢enin nestcich
hlavmi charakteristickt skupinu zvolime ti, ktora mé najvysiiu
prioritu (&asti 5 a 6).

c. Pomenujeme zikladny hydrid, vyjadrime nenasytenost’ (Zast’ 5).
d. Spojime nizov zakladného hydridu s priponou pre nadradenu
charakteristickl skupinu (&ast’ 4).

e. Identifikujeme ostatné substituenty a prisluiné predpony zoradime
v abecednom poradi.

f. Pred substituenty vloZime nasobiace predpony (bez zmeny poradia
substituentov) a lokanty.

g. Uréime chirdlne centra a iné stereogénne jednotky (ako dvojité
viizby) a doplnime prisluiné lokanty a stereodeskriptory.

4 CHARAKTERISTICKE SKUPINY — pripony a predpony
Pritomnost’ charakteristickej (funkénej) skupiny sa vyjadruje
spojenim nazvu zikladnej zli¢eniny s predponou &i priponou. Nazvy
najbeznejiich charakteristickych skupin zoradené podla klesajicej
nadradenosti st uvedené v tab. 3. Skupina s najvy3sou nadradenost'ou
sa pomenuje priponou a ostatné sa pomenuji predponami. Nasobné
viizhy C—C sa z hl'adiska nazvoslovia nepovazuju za charakteristické
skupiny (vid cast’ 5.4).
Tabul'ka 3: Poradie nadradenosti charakteristickych skupin

skupina zlafenin | vzorec* pripona predpona
Karboxvla —C00- -karboxylat karboxylato-
Arboxylary )00~ |-
karboxylove —COOH kyselina ...-karboxylova | karboxy-
kyseliny —(CYOOH |kyselina ._.-ova
" —COOR (R)...-karboxylat** (R)joxykarbomnyl-
estery ~(C)OOR |(R)..0dt**
halogénderivity —COX -karbonylhalogenid halogénkarbonyl-
kyselin —(CyOXx ~oylhalogenid
amid —CONH: | -karboxamid karbamoyl-
4 —(C)ONH, | -amid
pitril —C=N “karbonitril kvano-
¥ —~(CEN | -nitil
—CHO -karbaldehyd formyl-
aldehydy —(C)HO -l 0X0-
ketdny =0 -0mn OX0-
alkohaoly —OH -ol hydroxy-
tioly -SH ~tiol sulfanyl-***
aminy —NH, -amin amino-
imimny =NH -imin imino-

* uhlik v zitvorke —(C) znamend, Fe atom je zaratany
do nazvu zikladného uhlovodika.
** (R) znamena, Ze skupina R sa vyjadri formou predpony
#** pozn.: predpona ,.merkapto” sa uZ neodporica
(hoci sa stile pouZiva v katalogoch CAS).




V skupinach pomenovanych priponou méze byt uhlik povazovany za
sucast’ zakladnej zl0éeniny (napr. -(C)OOH, , kyselina ...-ova™) alebo
za uhlik patriaci substituentu (napr. -COOH. ,kys. ...-karboxylova™),
ato v zavislosti od poétu a rozmiestnenia skupin.

i
COOH
HOOC

kyselina etan-1.1.2-trikarboxylova

COOH
OCN
kyselina butandiova

OHC, "HO
Ne” New
OHC  CHO

propandinitril etan-1,1.2,2-tetrakarbaldehyd

Iné charakteristické skupiny na zakladnej zluéenine sa pomenuji

prislusnymi predponami v abecednom poradi (tu modro, kde R

predstavuje alkyl alebo aryl) vratane: éterov, —OR, (R)oxy-; sulfidov,

-8R, (R)sulfanyl-; halogénderivatov a nitroderivatov, —Br, brom-:
—Cl, chlér-; =F, fludr-; —I, jod-; -NO2, nitro-.
. H

N~ By

Z-aminoetan-1-ol

CH;
T-brom-6-hydroxyheptin-2,4-dion

5 ZAKLADNE ZLUCENINY A HYDRIDY

V substituénom ndzvoslovi mame nickolko typov zakladnych
zligenin. Tie bez charakteristickych skupin nazyvame zakladné
hydridy a delime ich na ret'azce a cykly. Obsahovat’ méiu bud’ samé
uhlikové atomy, alebo aj heteroatomy. Cyklické zakladné zluéeniny
moézu byt monocyklické, polycyklické premostené (cykly zdiel'aja
viac ako dva atomy), polycyklické kondenzované (cykly zdiel'aji dva
atomy), alebo spirocyklické (cykly maji spoloény len jeden atom).
Medzi komplexnejie zakladné zluéeniny patria kondenzované cykly.
ktoré sa zarovefi premostené, komplexy viacerych cyklov, cyklofany
a fulerény. Cislovanie zakladnej zluéeniny definuji prislusné pravidla
pre dany typ zakladnej zlaceniny (ast’ 7).

5.1 Acyklické zakladné hydridy
Nazvy nasytenych uhlikatych refazcov (alkinov) pozostivaju
7 jednoduchého vyjadrenia poétu uhlikovych atémovw (tab. 2, ale bez
koncového -a-) a z pripony -an (vid' tab. 4), s vynimkou nazvov pre
prvé styri alkany: metan, CHa; etan, CH3CH3; propan, CH3CH2CHs3;
butan, CH3[CHa2]2CHs.

Tabul'ka 4: Nazvy niektorvch linearnych alkinov

CH;[CH.]:CH3 CH:[CH:];CH; CH:[CH:]:sCH;
pentin nonin ikozin
CH;[CH,],CH; CH,[CH,],sCH; CH.[CH,]»CH,
hexdn oktadekin dokozin

5.2 Monocyklické zakladné hydridy
Nazvy nasytenych monocyklickych uhl'ovodikov (cykloalkinov) sa
skladaju z predpony cyklo- a nazvu prisluéného alkanu.

A U]

cyklopropan cyklobutan cyklohexan cyklodekan

Pre viacero beznych cyklov sa zachovivaji nesystémové nazvy, napr.

pre benzén i pre nasledovné heterocykly.
2 é' 1 \35
(8]
fura

@ 2@ ] 2@ (] @
H . A
pyrazin n

benzén pyridin piperidin
Systémové nazvy monocyklickych hydridov s heteroatomami sa
zostavuji bud’ podl'a Hantzschovho-Widmanovho (H-W) systému
(pre 3- az 10-¢lenné cykly) alebo podla zamenného nazvoslovia
(vidéie cykly).** Oba systémy vyuzivaji predpony konéiace sa -a-,
zhrnuté v tab. 5, kde priorita klesa zl'ava doprava, najprv v prvom
a nasledne v druhom riadku.

H-W systém spdja tieto predpony v poradi klesajucej priority
s priponami, ktoré zavisia od velkosti a nasytenosti cyklu (tab. 6). Pre
vyjadrenie poldh zimen v cykle sa pridavaju nalezité lokanty, pri¢om
sa -a- vynechava ak nasleduje samohlaska.

Tabul'ka 5: Vybrané predpony pre H-W a zimenny systém
O | oxa s |ta | N | aza | P | fosfa |
| &s | area | si | sila | Sn | stana | B | bora |

Ak je v eykle viac ako 10 atémov, pouziva sa zamenné nézvoslovie,
s predponami konéiacimi sa -a- pred nazvom zakladnej struktiry.
opiit’ v poradi klesajicej priority. Cislovanie vysvetl'uje ¢ast’ 7.

Tabul'ka 6: Pripony Hantzschovho-Widmanovho systému

velkost' evklu nenasyteny nasyteny
3 -irén -irdn
4 =et -etdn
3 -0l -oldn
[ -in/~in/-inin* -an/-indn/-inin*
7 -epin -epin
*podl'a toho, ¢i je poslednym heteroatomom v nazve O, S/ N, Si, Sn/ P, As, B.

i 3 1
E\O:‘ { )\ (\S/\D/\l
1 1.N2 16 9 12
0) 2 o H SN AN~ NH

1.9-dioxa-3-tia-12-aza-

1.2-oxazol N
eroaze 6-silacyklotetradekan

1,3-dioxan
5.3 Polyeyklické ziakladné hydridy
Niézvy premostenych polyeyklickych Struktar vychadzaja z nazvu
alkanu s rovnakym poétom atomov uhlika, pred ktory sa umiestni
oznatenie poctu cyklov (bicyklo, tricyklo) a deskriptor definujici ich
velkost. Tento deskriptor v hranatych zitvorkach uvadza pocet
atomov skeletu vietkych mostikov spajajacich atomy v ktorych sa
mostiky stretdvaji, a to formou arabskych éislic v klesajicom poradi
a oddelenych bodkami. Cislovanie Struktiry sa zacina u jedného zo
speloénych atdbmov a postupne pokracuje po cykloch (od najviiésieho
po najmensi). Zodpovedajice heterocykly sa pomeniivaji zimennym

nazvoslovim (&ast’ 5.2).
2
9 1 N
(2
4
T o6

s
2-azabicyklo[2.2.1 heptan tricyklo[4.3.2.1'"]dodekan

Nazvy spiropolycyklickych systémov, kde cykly zdiel'aja len jeden
atom, pozostavajii z vyjadrenia poétu zdielanych atémov (spiro.
dispiro), deskriptora mostikov a z nazvu alkanu s rovnakym poétom
uhlikovych atomov. Aj v tomto pripade zodpovedajuce heteorcykly
pomenﬂvame zémcnnjfm nazvoslovim (&ast’ 5.2).

| |3 12 ||
9 10 4 5

2-oxa-B-azaspiro[4.5]dekan dlsplr0[3 247 24 trldekan

Kondenzované polycykly st cyklické Struktiry, ktoré maju spoloéni
prave jednu viizbu pre kazdy par susednych cyklov.

% NS 8§\ ol
3

OO0 O )

K < = 0]

naftalén 1.4-benzodioxin

chinolin chinazolin

Systémové nazvy kondenzovanych polyeyklov odvadzame z nazvov
ich zloziek, kde spdsob, akym si spojené, vyjadrime deskriptorom.
Podrobné pravidla su nad raimec tohto sprievadcu (viac v Iit 5).

LN m
N O3 [ =
= _1\ 3 = li/ 3
furo[2,3-b]pyridin

benzo[g]chlnulm

5.4 Nasytenost’ a nenasytenost’
Stupeii nenasytenosti zlifeniny oproti nasytenej zakladnej zliéenine
vyjadrujeme nahradenim pripony -an priponou -én pre dvojita viizbu
a priponou -in pre trojitd vizbu. Polohy nasobnych vizieb
vyjadrujeme &iselnymi lokantmi.

1 e HO= 3
4 < ~CH, N2
H e 5 4 CH-, @ 2

buta-1,3-dién pent-1-en-4-in cyklohexa-1.3-dien
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Adiciu  vodika nanenasyteny zakladny hydrid wvyjadrujeme
predponou hydro-, ktora indikuje nasytenie dvojitych vizieb, opéat
s vyjadrenim polohy tychto adicii pomocou iselnych lokantov.

|1 ¢
Lz L_NH

3.4-dihydropyridin 1,2.3.4-tetrahydroizochinolin

V niektorych nenasytenych zikladnych hydridoch sa polohy saturacie
ipecifikujiu konvenciou vyznacdenych vodikov.

3
- 6 A0 5
1 < N

2H-izoindol 3H-indol 3,6-dihydro-2H-pyran

5.5 Odvadzanie substituentov od ziakladnych hydridov

Ked" skupina odvodena od istého zakladného hydridu figuruje ako
substituent na inej zlic¢enine, tak nazov tohto substituentu tvorime
priponami -yl a -ylidén. Miesto, ktorym sa substituent viaZe na druhi
zakladni zluceninu, oznad¢ime ¢iselnym lokantom. Pripony -yl
a -ylidén st nadradené vietkym ostatnym priponam (East’ 4).

1 e > -CH, WITK
e’ Y ’ /\if Na 2
3 5

butyl- butan-2-ylidén- pyrimidin-5-yl-

5.6 Funkcionalizované zakladné zliéeniny

Zakladnou zliceninou so samostatnym pomenovanim méze byt aj
kombinacia zakladného hydridu a funkénej skupiny. Takéto nazvy
viak pouzivame v systémovom nazvoslovi len vtedy, ked' funkéna
skupina ostava v nazve nadradenou charakteristickou skupinou, napr.
4-chloranilin, ale kys. 4-aminobenzoova (nie 4-karboxyanilin ani kys.
anilin-4-karboxylova).

O O O w4

anilin fenol kys. benzoova acetaldehyd

6 NADRADENOST ZAKLADNYCH ZLUCENIN

Systémovy nazov musi vychadzat' z ndzvu zikladnej zluéeniny
s najvyssou prioritou, ktora sa uréuje na zaklade kritérii zhrnutych na
obr. 1. Kritéria zvazujeme v uvedenom poradi pokym vyber nie je
jednoznaény. I:Tplné znenie kritérii sa nachadza v literatire.®
V nasledujicich prikladoch je vyisia priorita znazornena modro:

a) mi charakteristicki skupinu s najvyiiou nadradenost'ou
HO
~"0"">coon
kyselina (2-hydroxyetoxy)octova

kyselina md vy$siu

prioritu ako alkohol

b) ma viiési pofet nadradenych charakteristickych skupin

OH  OH Struktira s dvoma

HyC o OH charakter. skupinami
1-(1-hydroxypropoxy)etan-1.2-diol md vy$iiu prioritu
¢) zahfiia prvok s vy$Sou nadradenost’ou (N, P, Si, B, 0, 8, )
HsC\Si/\/NH'NHg hydrazin md vyisiu
Ha prioritu ako sildn (N md
[2-(metylsilyletyl]hydrazin vy§siu prioritu ako Si)

d) cyklus je nadradeny ret’azcu (z rovnakych atomov)

H_aC\/\/_<>

. pentyleyklobutan
pazn. 1: Dalej o nadradenosti rozhoduji uz len ret'azee alebo cykly.
pozn. 2: V minulosti ziviscla nadradenost” od poétu atémov, éo uz neplati.

cyklobutdn ma vv§siu
prioritu ako pentan

e) kritérii pre cykly
e.1) ma heteroatém s vysSou nadradenostou (N, O, S, P, Si, B)

2
HPY 3 1
0

2-(fosfetan-3-yl)oxiran

O-cykdus ma vy$§iu
priovitu ako P-cyklus

¥ Iteratira 5, Gast” P-52.
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| S Ry -
obsahuje skupinu s najvy$ou nadradenost'ou
I .
obsahuje ich visi pocet
I .
nadradenost’ prvkov: N, P, 8i, B, 0, S, C
e oy

CYKLUS > RETAZEC

l

nadradeny heteroatom: N, O, S, P, Si, B

viac atomov

[
viac heteroatémov
L1
viac nadradenych viac nadradenych
heteroatomov: O, S, N, P, Si, B heteroatomov: O, 8, N, P, 8i, B

viac nasobnych, potom dvojitych viizieb
I .
mensie lokanty pre nadradeni skupinu
N e
mensie lokanty pre -én, -in, hydro-
I .

viifi pocet substituentov

najmensie lokanty ako subor
I .
najmensie lokanty po poradi ako v nazve

mensie lokanty pre fragmenty skor v abecede

-_

viac atdmov

viac heteroatémov

Obrizok 1: Vyber zikladnej Struktiry s najvy$Sou prioritou

o b

e.2) ma vicsi pocet cyklov
1

2

hicyklus ma vy§siu prioritu
ako monocyklus
2-cyklohexylbicyklo[1.1.1]pentan

e.3) ma vicii pocet atomov

=

cyklobutyleyklopentan

cvklopentdn ma vy$iiu
prioritu ako cyvklobutdan

e.4) ma viacii pocet heteroatomov

H|:
HN 4 .
NH

2-(piperidin-4-yl)piperazin

piperazin 5 dvoma
heteroatomami md vv§siu
prioritu ako piperidin

e.5) ma vacsi pocet heteroatomov s vyisou nadradenost'on

1 S\
2 5 3NH
HN
6-(piperazin-2-yl)-1,3-oxazinan

oxazinan s O a N ma
vyiEsin priovitu ako
piperazin s dvoma N

f) kritérid pre ret'azce
f.1) ma viicsi podet atomov
G-atomovy' refazec md vyi§in

H,C 2~ 2 CH,
1 9
- prioritu ako 8-atomovy (hoci
e

Hy ma menej dvojitych vizieb)
4-etenylnonan ;
pozn.: V minulosti mala nenasytenost’ vy3im prioritu ako dl#ka retazca.



4

Dalsie kritéria st opit’ spoloéné pre cykly aj retazce:
£) ma viid§i pofet nasobnych, potom dvojitych viizieb

CH,
.)l HNI 3 3/ I

= A _—coH, )

H,C N

3-etylokta-1,4-dién 3-[(piperidin-2-y1yoxy]pyridin

h) mi mensie lokanty pre nadradené charakteristické skupiny

H H
1
H;C o CH;

1-(3-hydroxybutoxy )butan-1-ol

buidn-1-ol md vy$§iu prioritu
ako butdn-2-ol

i) ma mensie lokanty pre nenasytenost’ a pre predpony hydro-

O
3 CH: ) |43 TR
HyCn gy o TNFCH: — xNE

. . 5-[(3.4-dihydropyridin-
3-[(but-2-én-2-yl)oxy]but-1-én -3-yDoxy}-2,5-dihydropyridin

j) ma viiéSi pocet substituentov

Br 1
2LAC1
HO -OH
8]

2-(1-brom-2-hydroxyetoxy)-
-2.2-dichloretan-1-ol

Struktira s troma substituentmi
md vy§§iu prioritu ako Struktira
5 dvoma substituentmi

1 lokanty zoradené od
2 j\/\“/a
H,c/>|/|\o
B g stibor ako 1,2,2

k) mé celkovo mensdi sibor lokantov pre substituenty
najniziieho po najvyisi a
porovnané: 1,14 je mensi
1.4-dichlor-1-(2,2-dibrombutoxy )butan
pozn.: nie 2,2-dibrém-1-( 1 4-dichlorbutoxy)butan
1) mi mensie lokanty pre substituenty v poradi podl'a nazvu
1

Br 3 CH L .
2 3 1.3.2 je nizsie ne= 2,3,1

Cl
Br

1-brom-3-{ 1-brom-2-chloretyl)-2-chlorhexan
pozn.: nie 2-brom-3-(2-brom-1 -chloretyl)- 1-chlorhexén

m) mi skor skupiny v abecednom poradi
N

pozn.: nie 1-(2-brometoxy }-2-chléretan

1-brom-2-(2-chloretoxy)etan

7 CISLOVANIE ZAKLADNYCH ZLUCENIN

Cislovanie je uréené typom zliageniny a nisledne sa porovnajii vietky
moznosti oéislovania. Optimalny sibor lokantov sa vyberie podla
kritérii zvazovanych v nasledovnom poradi:

a) najmensie lokanty pre heteroatomy:

b) najmesie lokanty pre explicitne vyznaéené vodiky:

¢) najmensi(e) lokant(y) pre nadradeni charakteristicku skupinu:

d) najmensie lokanty pre pripony -€n, -in a predponu hydro-;

e) najmensie lokanty ako stbor pre vietky subsitutenty;

) najmensie lokanty pre substituenty v poradi, v akom si uvedené.

3 a-b) neuplatiiuji sa;
| 4 ¢) zacat' éislovanie na C so skup. —OH:
HO H d) cislovat’ smerom k dvojitej viizbe;
5 e) zvolit’ éGislovanie, kde skupine —CHs
CH, prisliucha lokant 5, nie lokant 6.

S-metylcyklohex-2-én-1,4-diol

a-e) neuplatiuji sa;
f) brom- je v nazve pred chlor-, a preto
dostava mensi lokant.

r:l-‘@'—m

1-brom-4-chlorbenzén (nie 4-bromchlorbenzén)

skupiny (napr. étery, ketony, sulfoxidy a sulfony) sa skupinové nazvy
pouzivaji tiez, ale uprednostiiuji sa substituéné nazvy. Skupinovy
nazov pozostiva znazvu jedného alebo viacerych substituentov,
zoradenych abecedne, zakonéenych nazvom skupiny zlaéenin (v
slovenéine medzi nazvy substituentov ani pred nazov skupiny
medzery nediavame, nazvy esterov pifeme so spojovnikom). Teda
zlagenina CH:C(O)O-CH: je metyl-acetat, CICH2C(0)O—CHz
metyl-chloracetat, CH:C(O)-Cl acetylchlorid, CsHsC(O)Br
benzoylbromid a (CH3)2S0: dimetylsulfon.
j\/CHa
H;C

O
H,C” \n/\CH3
etylmetylketon

L8]
alebo butan-2-6n

H,eo o7 cH,

dietyléter

metyl-propanoat .
yi-prop alebo etoxyetan

9 0ZNACOVANIE KONFIGURACIE STEREOIZOMEROV
Stereoizoméry v nazvoch od seba rozliSujeme tak, 7e uvadzame
stereodeskriptory priradené podl'a Cahna, Ingolda a Preloga (CIP).*!?
Najéastejimi st deskriptory absolitnej konfiguracie tetraédrickych
stereogennych centier (R/S) a deskriptory konfiguricie dvojitych
vizieb (E/Z). Pre urcenie poldh stereogénnych centier uvadzame
Giselné lokanty a cely sibor stereodeskriptorov uzatvarame do
zatvoriek.

1 1 3 5
HyC2 4
3 \:_‘/\OM
OH OH CH,

(1E,48,52)-1-[(2R)-2-hydroxypropoxy Jhepta-1,5-dién-4-ol

Iné stereodeskriptory (napr. cis/trans, M/P, C/4) sa pouzivaju len
v &pecialnych pripadoch. Deskriptory bez kruzivy o/ a kapitalky D/L
si1 bezné iba pre prirodné latky, aminokyseliny a sacharidy.

10 NAZVY CAS!' (CHEMICAL ABSTRACTS SERVICE)

Na zaklade informéacii z publikacii spravuje CAS rozsiahlu databazu
chemickych latok. CAS pomentva zliéeniny podobne, aviak nie
celkom identicky ako IUPAC. NajdélezitejSim rozdielom si nazvy
pre register Chemical Abstracts (CA Index Names). ktoré register
uvadza v Specificky obratenom poradi, ktoré vzniklo pre potreby
zoradenia nazvov zliéenin podla abecedy. CAS zaroven pouZiva tzv.
konjunktivne nazvoslovie, ktoré spaja vychodiskové zligeniny do
novych, viiésich vychodiskovych zlugenin. V priklade niZiie je
konjunktivnou vychodiskovou Struktirou kyselina benzénoctova
(substituény nazov: kys. fenyloctova), zatial' o podl'a IUPAC je
odporaéany nazov na ziklade vychodiskovej zluceniny s najdlhiim
retazcom, ktorou je kys. propanova.
H;

(2)

IUPAC nazov: metyl-2-(3-metylfenyl)propancat (1)
nazov podla CAS: metyl-a.3-dimetylbenzénacetat (2)
v CA registri ako: benzeneacetic acid, a,3-dimethyl-, methylester

Medzi dalSie rozdiely patria polohy lokantov, stereodeskriptory
a niektoré d'aldie specifické nazvoslovné postupy.

11 GRAFICKE ZNAZORNOVANIE

Pre Struktirne vzorce organickych zliéenin je zauZivané kreslenie v
.cikcakovom® formate, ktory ilustruja vzorce uvidzané vysiie."?
Podl'a tychto zvyklosti vietky uhlikové atomy (a ich vodikové atémy)
pripojené aspofi na dva daldie atomy iné ako atomy wvodika
znazorfiujeme ako prieseéniky dvoch Giar, ktoré predstavuji vizby.
Vodikové atomy pripojené na heteroatomy sa nevynechavaju.
V takomto zobrazeni kaidy koniec kazdej Ciary, kazdy vrchol uhla
akazdy priesetnik predstavuje atém uhlika doplneny atomami
vodika. Specifické pravidla platia pre znazorfiovanie konfiguracie
stereogénnych centier a dvojitych viizieb.'’

Spravne Cislovanie je extrémne délezité, pretoZe jediny
é nespravny lokant méze zapri¢init, Ze sa z nazvu neodvodi

spravna Struktira!

8 SKUPINOVE NAZVOSLOVIE
Nazvy podla funkénych skupin (radikalovo-funkéné nazvoslovie) sa
uprednostiiuju pre estery a halogenidy karboxylovych kyselin. Pre iné

¢ R. 8. Cahn, C. Ingold. V. Prelog. Specification of Molecular Chirality, Angew. Chem.
T8, 413447 (1966); Angew. Chem, Inr. Ed. Engl. 5. 385-415 and 511 {1966).

10V, Prelog; G. Helmehen, Basic Principles of the CIP-System and Proposals for a
Revision, Angew. Chem. 94, 614-631 (1982); Angew. Chem., fur. Ed. Engl. 21, 567-583
{1982).

11 Chemical Abstracts Service, http:/iwww. cas.org.

12 1. Brecher er al., Graphical Representation Standards for Chemical Structure Diagrams,
Pure Appl. Chem. B2), 277410 (2008).

3 ). Brecher er al., Graphical Representation of Stereochemical Configuration, Pure Appl.
Chem. T8(10), 1897-1970 (2006).
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Struény sprievodca nazvoslovia polymérov

International Union of Pure and Applied Chemistry
Polymer Division
Subcommittee on Polymer Terminology

A Brief Guide to Polymer Nomenclature

Version 1.1 (2012)

R. C. Hiorns (France),* R. J. Boucher (UK), R. Duhlev (UK), K.-H. Hellwich (Germany), P. Hodge (UK), A. D. Jenkins (UK), R. G. Jones (UK),
1. Kahovec (Czech Republic), G. Moad (Australia), C. K. Ober (USA), D. W. Smith (USA), R. F. T. Stepto (UK), 1.-P. Vairon (France), and J. Vohlidal
(Czech Republic). *E-mail: polymer nomenclature(@iupac_org; Sponsonng body: IUPAC Polymer Division, Subcommuttee on Polymer Terminology.

1) Introduction

The umiversal adoption of an agreed nomenclature has never been more
important for the description of chemical structures in publishing and on-line
searching. The International Union of Pure and Applied Chemistry (IUPAC)'*"
and Chemical Abstracts Service (CAS) make similar recommendations,
The main points are shown here with hyperlinks to original documents.
Further details can be found in the TUPAC Purple Book.”

2) Basic Concepts

The terms polymer and macromolecule do not mean the same thing. A polymer
is a substance composed of macromolecules. The latter usually have a range of
molar masses (unit g mol'), the distributions of which are indicated by
dispersity (£). It is defined as the ratio of the mass-average molar mass (My) to
the number-average molar mass (M,) ie. £ = MyM,* Symbols for physical
quantities or variables are in italic font but those representing units or labels are
in roman font.

Polymer nomenclature usually applies to idealised representations; minor
structural irregularities are ignored. A polymer can be named in one of two
ways. Source-based nomenclature can be used when the monomer can be
identified. Alternatively, more explicit structure-based nomenclature can be used
when the polymer structure is proven. Where there is no confusion, some
traditional names are also acceptable.

Whatever method is used, all polymer names have the prefix poly, followed by
enclosing marks around the rest of the name. The marks are used in the order:
fI{ )]}. Locants indicate the position of structural features, e.g., poly(4-
chlorostyrene). If a source-based name is one word and has no locants, then the
enclosing marks are not essential, but they should be used when there might be
confusion, e.g., poly(chlorostyrene) is a polymer whereas polychlorostyrene
might be a small, multi-substituted molecule. End-groups are described with
a- and w-, e.g., u-chlom-m-hydmxy-pnlystyr{:nc.;

3) Source-Based Nomenclature®

3.1 Homopolymers

A homopolymer is named using the name of the real or assumed monomer (the
‘source’) from which it is derived, e.g., poly(methyl methacrylate). Monomers
can be named using IUPAC recommendations, or well-established traditional
names. Should ambiguity arise, class names can be added.® For example, the
source-based name poly(vinyloxirane) could correspond to either of the
structures shown below. To clanify,
+CH_CH3_)"_ _{_O_TH_CH3T the polymer is named using lfhyc
A CH=CH, polymer class name followed by
a colon and the name of the
monomer, ie., class name:monomer name. Thus on the left and right,
respectively, are polyalkylene:vinyloxirane and polyether: vinyloxirane.

o]

3.2 Copolymers’

The structure of a copolymer can be described using the most appropriate of the
connectives shown in Table 1. These are written in italic font.

3.3 Non-linear polymers®

MNon-hnear polymers and copolymers, and polymer assemblies are named using
the italicized qualifiers in Table 2. The qualifier, such as branch, is used as a
prefix (P) when naming a (cojpolymer, or as a connective (C), e.g., comb,
between two polymer names.

Table 1 — Qualifiers for copolymers.’

Example

unspecified  |co (C) |polyistyrene-co-isoprene)

statistical stat (C) |poly[isoprene-star-(methyl methacrylate)]

random ran (C) [polvi{methy] methacrylate)-ran-(buty] acrylate)]

alu ling ali (C) |poly[styrene-ali-(maleic anhvdride)]

periodic per (C) |poly[styrene-per-isoprene-per-(4-vinylpyridine )|
block block  (C) |polvibuta- 1 3-diene)-block-polviethene-co-propene)
grafi” zrafi  (C) |polystyrene-grafi-poly(ethylene oxide)

“ The first name is that of the main chain.
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Table 2 — Qualifiers for non-linear (co)polymers and polymer assemblies.”

[ El (s Example
blend Blend (©) poly( 3-hexyithiophene)-blend-
polystyrene
comb comb (C) [ polystyrene-comb-polyisopreng
poly(2, 3-dilydrothieno[3,4-
complex commpl (C) | B[ 1L 4]dioxine)-compl-
poly(vinylbenzenesulfonic acid)*
cyclic cvela (P) | cvclo-polystyrene-grafi-polyethylene
branch-poly[ (1 4-divinylbe -
branch hranch (13 ::;‘-a:l:-r;pnjll{ inylbenzene)
network net (C or P) | mer-poly(phenol-co-formaldehyde)
interp ling ork ipn (s} m;ﬁiﬁ;':f;;;f:{][mr-
li-interpenetral . .
network sipn (C) | (mer-polystyrene)-sipn-polyisoprene
star star (P) | star-polyisoprene

In accordance with IUPAC organic nomenclature, square brackets enclose locants that
refer o the numbering of the components of the fused ring.

4) Structure-Based Nomenclature

4.1 Regular single-strand organic pt:il}'mt-.rsﬂ

In place of the monomer name used in source-based nomenclature, structure-
based nomenclature uses that of the preferred constitutional repeating unit
(CRU). It can be determined as follows: (i) a large enough part of the polymer
chain 15 drawn to show the structural repetition, e.g.,

=CH-CH;-0-CH-CH,-0-CH-CH,-0-
1 1 |
Br Br Br

(1) the smallest repeating portion 15 a CRU, so all such possibilities are
identified. In this case:

-CH,-O-CH- -0=-CH-CH; - -CH-CH,-0-
1 1 1
Br Br Br

-CH,-CH-0-
- 1
Br

-CH-0-CH, -
; 2
Br

(i1} the next step is to identify the subunits that make up each of these
structures, i.e., the largest divalent groups that can be named using IUPAC
nomenclature of organic compounds such as the examples that are listed in
Table 3; (iv) using the shortest path from the most scnior subunit to the next
senior, the correct order of the subumits 1s determined using Figure 1; (v) the
preferred CRU is chosen as that with the lowest possible locant(s) for
substituents.

In the above example, the oxy subunits in the CRUs are heteroatom chains.
From Figure 1, oxy subunits are senior to the acyclic carbon chain subunits, the
largest of which are bromo-substituted -CH.-CH,- subunits. 1-Bromoethane-1.2-
diyl is chosen in preference to 2-bromoethane-1,2-diyl as the former has a lower
locant for the bromo-substituent. The preferred CRU 1s therefore oxy(l-
bromoethane-1,2-diyl) and the polymer is thus named poly[oxy(l-bromoethane-
1,2-diyly]. Please note the enclosing marks around the subunit carrying the
substituent.

Polymers that are not made up of rcgular repetitions of a single CRU are called
rregular polymers. For these, each constitutional unit (CU) is separated by
a slash, e.g., poly(but-1-gne-1,4-diyl/'l -vinylethane-1,2-diyl).”

' Freely available on: (a) hitp://www.iupac.org/publications/pac/;
(b) heep/fwww chem gmul ac uk/iupac/

* hitp:/fwww.cas.org/.

IUPAC. The “Purple Book™, RSC Publishing, (2008).

IUPAC. Pure Appl. Chem. 81, 351—352 (2009).

IUPAC. Pure Appl. Chem. 69, 2511—2521 (1997).

P oH B kR oW

IUPAC. Pure Appl. Chem. 73, 1511—1519 (2001).
IUPAC. Pure Appl. Chem. 57, 1427—1440 (1985).
IUPAC. Pure Appl. Chem. 74, 1921—1956 (2002).
TUPAC. Pure Appl. Chem. 66, 873—E889 (1994).
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Table 3 — Representations of divalent groups in polymers.”

—-N-

oxy -0- propylimino (LH: cH, CH,

sulfanediyl -s- hydrazine-1,2-diyl ~NH— NH -
o=

sulfonyl =50, - phthaloyl O:

CO-
diazenediyl —N=N- 1,4-phenylene
iming =MH= cyelohexane-1,2-diyl

(8]
carbony| 1] butane-1 4-diyl
—c-
1 2
(S ] = (H = (Hs =
oxalyl o I-bramoethane-1,2-diyl H—CH
-C=C= Br
o
silanediyl —Siy— | l-oxopropane-1,3-diyl I
s 2 CH,
ethane-1,2-diyl | = ('H, = CH,= | ethene-1,2-diyl CH=CH-
—CH-
methylene =CH; = methylmethylene l'“H
5

® To avoid ambiguity, wavy lines drawn perpendicular o the free bond, which are
conventionally used to indicate free valences,” are uwsually omitted from graphical
representalions in a polymer context.

- 10
4.2 Regular double-strand organic polymers

Double-strand

polymers  consist of uninterrupted chains of rnings. In
a spiro polymer, each ring has one atom in common with adjacent rings. In a
ladder polymer, adjacent rings have two or more atoms in common. To identify
the preferred CRU, the chain is broken so that the senior ring is retained with the
maximum number of heteroatoms and the minimum number of free valences.

An example ism. The preferred CRU is an acyclic subunit of 4

carbon atoms with 4 free valences, one at each atom, as shown below. It is
. oriented so that the lower left atom has the lowest number. The free-
© wvalence locants are written before the suffix, and they are cited
i clockwise from the lower left position as: lower-left, upper-
n leftupper-right, lower-right. This example 15 thus named
poly(butane-1,4:3 2-tetrayl). For more complex structures, the order of seniority
again follows Figure 1.

5) Nomenclature of Inorganic and Inorganic-Organic Pul}fmers"

Some regular single-strand inorganic polymers can be mamed like organic
polymers using the rules given above, eg., FO-8i(CH.).}, and [Sn(CH;).},
are named poly[oxy(dimethylsilanediyl)] and poly(dimethylstannanediyl),
respectively. Inorganic polymers can also be named in

CH, accordance with inorganic nomenclature, but it should be

|- noted that the seniority of the clements is different to that
5||—@ in organic nomenclature. However, certain inorgani
CH,4 I~I'e organic  polymers, for example those containing
locene derivatives, are at present best named using

| m
organic nomenclature, e.g., the polymer on the left can be
named poly[(dimethylsilanediyl)ferrocene-1,1"-diyl].

6) Traditional Names

When they fit into the general pattern of systematic nomenclature, some
traditional and trivial names for polymers in common usage, such as
polyethylene, polypropylene, and polystyrene, are retained.

" JUPAC. Pure Appl. Chem. 65, 1561—1580 (1993).
" IUPAC. Pure Appl. Chem. 57, 149168 (1985).

" JUPAC. Pure Appl. Chem. 66, 2469—2482 (1994).
" IUPAC. Pure Appl. Chem. 80, 277—410 (2008).

¥ Macromolecules, 1, 193—198 (1968).

¥ Palym. Prepr. 41(1), 6a—1l1a (2000),

To cite, please use: IUPAC. Pure Appl. Chenr. 84, 2167—2169 (2012). Publication
of this document by any means is permitted on condition that it is whole and
ufichanged. Copyright © IUPAC 2012,

T) Graphical R-l!]:n‘esm:lt:llions'2'1‘1

The bonds between atoms can be omitted, but dashes should be drawn for
chain-ends. The seniority of the subunits does not need to be followed.
For single-strand (co)polymers, a dash is drawn through the enclosing marks,
e.g., poly[oxy(ethane-1.2-diyl)] shown below left. For irregular polymers, the
CUs are separated by slashes, and the dashes are drawn inside the enclosing
marks. End-groups are connected using additional dashes outside of the
enclosing marks, e.g., a-methyl-w-hydroxy-poly[oxirane-co-{methyloxirane)],
shown below right.

{ OCH,CH, )f
n

8) CA Index Names’

CAS maintains a registry of substances. In the CAS system, the CRU is called a
structural repeating unit {SRU). There are minor differences in the placements of
locants, e.g., poly(pyridine-3,5-diylthiophene-2,5-diyl) is poly(3,5-pyridinediyl-
2,5-thiophenediyl) in the CAS registry, but otherwise polymers are named using
similar methods to those of IUPAC.*"

heterocyclics
yes ‘ no

N>0=>8>
P> Si>RB*

carbocyclics
A ‘ ne

greatest number
of rings

‘ ‘ yes

largest rings

(:113—(—(}(:[11.::H2 —/— OCHCH, —\— OH
|

CH; n

eroatom chains

longest chain

greatest
number of
atoms common
to rings \

most unsaturated

$¥. 4

lowest locant for double bond

+3¥

lowest locant for
ring attachment

largest number of substituents

lowest locant for substituent

¥ ¥

alphabetical order of
substituents

Figure 1 The order of subunit seniority. The senior subunit is at the top centre. Subunits of
lower seniority are found by following the arrows. The type of subunit, be it a heterocycle,
a heteroatom chain, a carbocycle, or a carbon chain, determines the colour of the arrow
o follow. * Other heteroatoms may be placed in these orders as indicated by their positions
in the periodic table*
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DIVIZIA PRE POLYMERY, SUBKOMISIA PRE TERMINOLOGIU POLYMEROV

-

VYBER Z FIALOVE] KNIHY IUPAC 2008

Stru¢ny sprievodca nazvoslovim
polymérov

R. C. Hiorns, R. I. Boucher, R. Duhlev, K.-H. Hellwich, P. Hodge,
A. D. Jenkins, R. G. Jones, J. Kahovec, G. Moad, C. K. Ober, D. W.
Smith, R. F. T. Stepto, J.-P. Vairon, J. Vohlidal. IUPAC Divizia pre
polyméry, Subkomisia pre terminologiu polymeérov

Preklad adaptovany s ohl'adom na slovenskeé nazvoslovie: E. Szabo,
1. Lacik, Slovensky narodny komitét [IUPAC

1 UVOD

Prijatie jednotného nazvoslovia pre identifikaciu chemickych Struktar
v publikiciach & v on-line vyhl'adavacich nastrojoch nebolo nikdy
délezitejiie nez je dnes. Odporaéania Medzindrodnej tnie Ciste] a
aplikovanej chémie (IUPAC)'*® a Chemical Abstracts Service
(CAS)? ohladom tohto ndzvoslovia st podobné. Zakladné body tu
uvadzame struéne, s odkazmi na pévodné dokumenty. Blizsie detaily
nazvoslovia polymérov sa daji najst vo Fialovej knihe IUPAC3

2 ZAKLADNE POJMY

Terminy polymér a makromolekula nepredstavuji to isté. Polymeér je
latka, ktord sa sklada z makromolekil. Polymér ma ista distriblciu
molekulovych hmotnosti (jednotka g.mol”), ktori charakterizuje
disperzita £). Je definovana ako pomer hmotnostnej priemernej
molekulove) hmotnosti My a &iselnej priemernej meolekulove)
hmotnosti My, t.j. B = Mu/Mu.* (Pozn.: Symboly fyzikdlnych veliéin
a premennych sa uvadzaju kurzivou, jednotky a znacky bez kurzivy.)
Nazvoslovie polymérov sa zvycajne tyka idealizovanych Struktar,
vietky nepravidelnosti vi¢iinou nie je mozné brat’ do uvahy. Polymér
méZeme pomenovat’ dvoma spdsobmi. Zdrojové (source-based)
nazvoslovie méZeme pouzit’ ak pre polymér dokaZzeme identifikovat
monomér. Druhou moZnostou je wiac explicitné Struktirne
nazvoslovie, ktoré mdZzeme pouzit’ ak je preukazané aku ma polymér
struktiru. V pripadoch, kde nedochadza k nejasnostiam, si prijatel’né
aj niektoré tradiéné nazvy.

Bez ohl'adu na pouZiti metodu sa nazvy vietkych polymérov tvoria
predponou pely, za ktorou nasleduje zvy$ok ndzvu v zatvorkach.
Zatvorky sa pouzivaji v poradi: {[( )]}. Lokanty udavaju polohu
roznych Struktirnych  Specifik, napr., poly(4-chlorstyrén). Ak
zdrojovy nazov predstavuje jedno slovo a nema ziadne lokanty, tak
zatvorky nie si vidy potrebné, avsak musime ich pouzit' v tych
pripadoch, ked” by mohlo dojst” k nejasnosti, napr. poly(chlorstyrén)
je polymér, zatial' ¢o polychlorstyrén méze byt mald, viacnasobne
substituovanid molekula (polychlorovany styrén). Koncové skupiny
sa oznaéuju lokantmi - a w-, napr. a-chlér- e-hydroxypolystyrén.?

3 ZDROJOVE (SOURCE-BASED) NAZVOSLOVIE?

3.1 Homopolyméry

V zdrojovom (angl. source-based) nazvoslovi tvorime niazov homo-
polyméru na =ziklade ndzvu skutoéného alebo hypotetického
monoméru, od ktorého mézeme polymér formalne odvodit’, napr.
poly(metyl-metakrylat). Monomér méze byt pomenovany podla
odpori¢ani IUPAC, alebo zauZivanym tradiénym nazvom. V pripade
nejednoznacnosti sa nazov polyméru =zadina nazvom skupiny
zlaéenin, ktor zastupuje.® Napr. zdrojovy nazov poly(vinyloxiran)
by mohol predstavovat’ oba z polymérov zobrazenych niziie. Nazov
upresnime na tvar skupinovy nazov polymeér:monomer.

—{—2}1 —CHZ-}H— ~+o —CI'H—CHZ-}”—

o CH=CH,

Vlavo je teda polyalkylén:vinyloxiran a vpravo polyéter:vinyloxiran.

Citgjie tento dokument ako:

IUPAC, Pure Appl. Chem. 2012, hitps: /i
! Valne dostupné na: (a) hitp:
(b) hitps:/'www . gmulac uk/shesiupac.

* hitp:/iwww.cas.org/

* Compendium of Polymer Terminology and Nomenclature — IUPAC Recommendations
2008, R. G. Jones, J. Kahovec, B. Stepto, E. 8. Wilks, M. Hess, T. Kiayama, W. V.
Metanomski (Eds. ), Royal Society of Chemistry, Cambridge, UK.,

ISBN 978-0-85404-491-7.

* R.F. T. Stepto, Dispersity in polymer science (IUPAC Recommendations 2009), Pure
Appl. Chem. 81, 351-352 {2009).
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3.1 Kopolyméry’
Struktiru kopolymérov popisujeme pomocou spajacich deskriptorov,
zhrnutych v tabulke 1. V nazvoch ich piseme kurzivou.

Tabulka 1: Spijacie (C) deskriptory v ndzvoch kopolymérov’

kopolymér deskriptor Priklad

FEie neuréeny |eo (C) |polvistyrén-ca-izoprén)
Statisticky stal (C) |poly[izoprén-star-(metyl-metakrylit)]
nihodny ran (C)_[poly[{metyl-metakrylat ) ran-{butyl-akrylat)]
alternujici alt (C) |polyfstyrén-ait-(maleinanhydrid)]
periodicky per (C) |poly[styrén-per-izoprén-per-(4-vinylpyridin)]
blokavy block (C)_|poly(buta-1.3-dién}-black-polyietén-co-propén)
ockovany® wraff (C) |polystyrén-grafi-polyietylénaxid)

@ prvy sa uvadea nazov refazea, kiory bol ako prvy pripraveny

3.2 Nelinedrne polyméry *

Nelinedrne polyméry a kopolyméry, &i komplexy (assemblies) poly-
mérov pomenivame pomocou deskriptorov zhrnutych v tabul'ke 2,
ktoré v nazvoch pifeme kurzivou. Deskriptor sa mdze pouzit' ako
predponovy deskriptor (P) pri pomenovani (ko)polyméru, ako napr.
branch-, alebo ake spdjaci deskriptor (C) medzi dvoma nazvami
polymérov, napr. -comb-.

Tabul'ka 2: Deskriptory pre nazvy nelineiarnych (ko)polymérov
a polymérovych komplexov *

(ko)polvmér deskriptor priklad
AATESOVY blend  (C)_|pely(3-hexyltiofén)-blend-polystyrén
hrebefovity comb (C) | polystyrén-comb-palyizoprén

, _— § poly(2.3-dikydrotiena[ 3, 4-B][ 1.4 ]dioxin)-
komplexny compl () -compl-poly(vinylbenzénsulfonova Kyselina)*
eyklicky cykle (P) | cvkle-polystyrén-grafi-polyetylén
rozvelveny branch Py | branch-poly[(1.4-divinylbenzénj-stai-styrén
sielovany el (C/P)_[net-poly(fenol-co-formaldehyd)
IJ:I:'.rpunu'lrllulcu ipn (C) [(met-polystyrén)-ipn-[met-poly(metyl-akrylat)]
sie
semi-interpene- ) — . 4
trujfica sief sigr (C) | (mer-polystyrén}-sipn-palyizoprén
hviezdicovy star (P} | star-polyizoprén

2V silade s ndzvoslovim IUPAC pre organické zliceniny sa lokanty oznacujlice spojenie
kondenzovanych polycyklov uvadzajl v hranatych zdvorkich.

4 STRUKTURNE NAZVOSLOVIE 3
4.1 Pravidelné jednovliknové organické polyméry ®
Miesto nazvov monomérov pouzivanych v zdrojovom nazvoslovi,
struktarne nazvy tvorime na zaklade preferovanych opakujicich sa
konstituénych jednotiek (OKJ). Ndzvy zostavujeme nasledovne:
(i) Zakreslime Cast’ ret'azca polyméru dostatoéne velkn na to, aby
zachytila opakovanie Struktiry, napr.

—CH=CH;-0-CH=CH,-0-CH=CH, -0~

1 1 I

Br Br Br
(ii) Zvazime vietky moZnosti rozdelenia ret'azca na OKJ:
-CH,-0=-CH- =0=CH-CH,- =CH=CH;=0O=
é[ é[ Il3r
-CH,-CH-0- - CH-0-CHy - ~ 0= CHy~CH~-

Br Br Br
(111) Pre kazda OKJ uréime, z akych pozostava podjednotick, t.j.

podla moZnosti &o najvicsich dvojviizbovych skupin, ktoré vieme
pomenovat’ ndzvoslovim [UPAC pre organické zlueniny, ako
uvadzaji priklady v tabulke 3.

(iv) Podl'a obrazka 1 uréime podjednotku s najvysSou nadradenost'ou
a v pripade jej vyskytu vo viacerych moZnostiach vyberu OKJ aj
d'aliie podjednotky uréujeme tak, aby boli v obrazok 1 ¢o najvysiie;
(v) Ak mame na vyber, tak ako preferovani OKJ vyberieme tu, ktord
ma pre substituenty ¢o najnizéie lokanty.

V priklade vyssie predstavuji oxy skupiny heteroatomovy retazec.
Podl'a obrizka 1 su oxy podjednotky nadradené podjednotkam na
baze acyklickych uhlikatych retazcov. NajviicSou je bromovani
podjednotka -CH2-CHz-. Nakoniec, z moZnosti 1-brometan-1.2-diyl
a 2-brometan-1,2-diyl sa uprednostni prva, ked'ze ma pre bromovy
substituent ni#3i lokant.

% 1. Kahovee ef al., Source-based nomenclature for non-linear macromolecules and
macromalecular assemblies (IUPAC Recommendations 1997), Pure Appl. Chem. 69,
2511-2521 (1997).

& E. Maréchal, E. S. Wilks et al., Generic source-based nomenclature for polymers
(IUPAC Recommenda-tions 2001), Pure Appl. Chem_ 73, 1511-1519 (2001).

7 W. Ring et al., Source-based nomenclature for copolymers (Recommendations 1985),
Pure Appl. Chem. 5T, 1427-1440 {1985).

# 1. Kahovee et al., Nomenclature of regular single-strand organic polymers (IUPAC
Recommendations 2002), Pure Appl. Chem. T4, 1921-1956 (2002).



Ako preferovani OKJ sme teda v uvedenom priklade identifikovali
oxy( l-brometan-1,2-diyl) a polymér podla toho pomenujeme ako
poly[oxy(1-brometan-1.2-diyl)]. Pozn.: Neprehliadnite ani zatvorky
okolo nazvu podjednotky nestcej substituent.

Tabul'ka 3: Priklady podjednotick v polyméroch ®

ndizoy Struktira® niizov Srruktira®
-N-
oxy -0- propylimino Cu, on, o,
sulfindiy] -5- hydrazin-1.2-diyl -[‘-i]-[—}i'l—h
Co-
sulfonyl =50, - fialoy] (I
Co-
dinzéndiyl e 1. 4-fenylén
ming -NH- cyklohexian-1.2-diyl
o - . 1 2 3 4
karbonyl ] butin- 1,4-diyl - CH,CH,CH,CH, -
—-C- gt Cy Lty ey
0o 0 O — CHL -
oxalyl Tl 1-brémetén-1.2-diyl HT e
-c—c- Br
(]
silindiyl = SiH, = l-oxopropin-1.3-diyl M _ 2. 3.
; 2
n - 1 2 . . 1 2
etdn-1,2-diyl - CH, — CH, - etén-1.2-diyl —CH=CH-
—-CH-
metylén =CH;= metylmetylén |
CH,

® Struktiry sa uvadzaji bez vlnoviek kolmych na neobsadené vizby, ktorfmi sa inak

evyknil oznadoval vizhové zvyiky,'"” v pripade polymérov ich zvyéajne nepouivame

Polyméry, ktoré nie st tvorené pravidelnym opakovanim jednej OKI,
povaiujeme za nepravidelné polyméry. V tychto pripadoch jednotlivé
konitituéné jednotky (KJ) oddelujeme v nazve lomitkami, napr.
poly(but-1-én-1.4-diyl/1-vinyletan-1.2-diy1).°

4.2 Pravidelné dvojvliknové organické polyméry '°

Dvojvlaknové polyméry pozostivaji z nepreruSovanych retazcov
tvorenych kruhmi. V spiropolyméroch zdiel'a kazdy kruh so
susednymi kruhmi len jeden atom, kym v rebrikovych polyméroch
maji susedné kruhy spoloéné dva alebo viac atdomov. Rozdelenie
retazca na preferované OKJ uréujeme tak, aby cyklus s najvysiou
prioritou mal ¢o najvicsi pocet heteroatomov a ¢o najmensi pocet
volnych viizbovych miest. Ako priklad uved’'me rebrikovy polymér:

BOSO:

Preferovanou OKJ je acyklicka podjednotka pozostavajiica zo 4

atomovw uhlika so 4 vol'nymi vizbovymi miestami, jednym na kaZzdom

z atomov. OKJ volime tak, aby najnizSie éislo dostal atém vlavo dole.

Lokanty volnych viizbovych miest piSeme pred priponu a uvadzame

ich od miesta vlavo dole v smere hodinovych ruéic¢iek, nasledowvne:

)\ lavy dolny, lavy homy : pravy horny. pravy dolny.
Gl Uwvedeny priklad je teda poly(butan-1.4:3,2-tetrayl). Pri
) komplexnejsich Struktirach sa poradie nadradenosti
" uréuje opat podla obrazka 1.

5 NAZVOSLOVIE ANORGANICKYCH A
ANORGANICKO-ORGANICKYCH POLYMEROV !!

Niektoré pravidelné jednoret'azcové anorganické polyméry mdéZzeme

pomenovat’ ako organické polyméry, podla pravidiel uvedenych

vyisie, napr. [O-Si(CH:)z]s ako poly[oxy(dimetylsilandiyl)] a

[Sn(CH:)z]s ako poly(dimetylstanandiyl). Anorganické polyméry

mdzeme pomenovat aj podla anorganického nazvoslovia, ale treba

mat’ na pamiti, Ze poradie nadradenosti

prvkov je iné nez v organickom nazvoslovi. (l_‘[—lH

Niektoré anorganicko-organické polyméry, 5 O

napriklad ak obsahuji derivaty metalocénov, L‘I’J

je zatial' najvyhodnejiie pomenovat’ ako

organické, napr. polymér vpravo pomenujeme

ako poly[(dimetylsilandiy])ferocén-1,1"-diyl]. n

6 TRADICNE NAZVY

Ak zapadaju do celkovych principov systémového nazvoslovia,

niektoré tradi¢né a trividlne nazvy polymérov, ktoré si zauZivané, sa

ponechdvaji, ako napr. polyetylén, polypropylén a polystyrén.

7 GRAFICKE ZNAZORNOVANIE 127

Viizby medzi atdmami méZeme v grafickej reprezentacii vynechavat’,
ale konce retazcov by mali vZdy ostat’ oznadené Eiarami. Podjednotky
vo vzorcl sa nemusia za¢inat’ od najviac nadradenej. Pri jednoret’az-
covych (ko)polyméroch kreslime éiary vizieb skrz zitvorky ako
ukazuje poly[oxy(etan-1,2-diyl)] ni#Sie vlavo. V pripade nepravidel-
nych polymérov oddelujeme KJ lomitkami a Eary viizieb kreslime
vnutri zatvoriek. V pripade potreby koncové skupiny pripajame
d'al$imi &larami z vonkajSej strany zatvoriek ako to ukazuje priklad
ni#iie vpravo, a-metyl-m-hydroxy-poly[oxirin-co-(metyloxiran)]:

—E OCH,CH, —}— CH; —(— OCH,CH, —/— OCHCH, —)— OH
" [
CH; n

8 NAZVY V REGISTRI CHEMICAL ABSTRACTS (CA)?

CAS (Chemical Abstracts Service) vedie vlastny register latok. OKJ
sa tu nazyva Struktirna opakujica sa jednotka. S tu aj isté rozdiely
v umiestneni lokantov, napr.. poly(pyridin-3.5-diyltiofén-2.5-diyl) sa
v registri CAS eviduje ako poly(3.5-pyridindiyl-2,5-tioféndiyl), ale
inak CAS pomentiva polyméry podobne ako to odportéa IUPAC.'4!%

dno heterocykly
nie
N>0>8>
P> Si> B’ 4ino
‘ nie -
. Lol O=8=N=>
ino karbocykly PoSis B
‘ nie
najvidsi pocet
cvklov Aano

¥

najviicsi cyklus
najvicii pocet
atomov
zdiel'anveh

cyklami \

najviac nenasyteny

v

najnizie lokanty pre dvojité viizby

pripojenie cyklov

¥

najviidsi pocet substituentov

v

najmensie lokanty pre substituenty

v

abecedné poradie substituentoy

najdihii ret’azec

Obriazok 1. Poradie nadradenosti podjednotick. Podradené podjednotky  hladédme
v poradi podla Sipok, pricom farbu Sipky, podla kiorej postupujeme, uréuje typ
podjednotky, Lj. €i je w heterocyklus, recazec heteroatomov, uhlikovy eyklus alebo
uhlikovy ret*azec.

* dalfic heteroatomy zvafujeme podlFa ich polohy v periodickej abulke.®

* R. B. Fox et al, Structure-based nomenclature for irregular single-strand organic
palymers (IUPAC Recommendations 1994), Pure Appl. Chem. 66, 873-889 (1994).

" W. ¥. Metanomski ef al., Nomenclature of regular double-strand {ladder and spiro)
organic polymers (IUPAC Recommendations 1993), Pure Appl Chem. 65, 1561-1580
(1993).

' TUPAC, Nomenclature for regular single-strand and quasi single-strand inorganic and
coordination polymers (Recommendations 1984), Pure Appl. Chem. 57, 149-168 (1985).
'* R. E. Bareiss et al., Graphic representations (chemical formulae) of macromolecules
(IUPAC Recommendations 1994), Pure Appl. Chem. 66, 2469-2482 (1994).

'* I. Brecher, Graphical representation standards for chemical structure diagrams (IUPAC
Recommendations 2008), Pure Appl. Chem. 80, 277-410 (2008).
" A Structure-Based Nomenclature for Linear Polymers,
Maocromolecules, 1, 193-198 (1968).

' E. 8. Wilks, Macromolecular Nomenclawre Note No. 18,
SRUs: Using the Rules, Polvm. Prepr. 41(1), 6a—1 la (2000).

SK verzia 1.6 (pracovna), jin 2020
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Prilohy

Nova definicia Sl jednotky latkového mnozstva (mal)

Medzinarodny urad mier a vah (BIPM) ukonCil v maji roku 2019 niekolkorocné obdobie
priprav a diskusii ¢lenov vedeckych unii, metrologickych autorit ako aj dalSich zainteresovanych
institacii o novych definiciach siedmich zakladnych jednotiek SI. A to uznesenim o novych
definiciach tychto jednotiek na baze siedmich fyzikalnych konstant a odporucanim prijat a
pouzivat nové definicie aj na urovniach Statov a krajin sveta. DoterajSie skusenosti umoznuju
oCakavat, ze nové definicie prispeju k rozvoju techniky. Pre vSetky zakladné jednotky boli
spracované aj informativne materialy, v ktorych sa piSe, ako mozno dané jednotky realizovat.

Pristavime sa, z pochopitefnych dévodov, pri jednotke latkového mnozstva — mol.
IUPAC ako aj jeho narodné asociované organizacie (NAO) boli v Stadiu priprav novej definicie
aktivni, €o umoznilo IUPAC kompetentne vystupovat' v pripravhom obdobi tak, aby definitivha
verzia definicie (pracovalo sa v anglickom jazyku) bola zrozumitelna a pouzitefna. Najma vdaka
usiliu IUPAC ako celosvetového reprezentanta chemickej komunity je definicia modlu aj
pedagogicky pristupna. Realizacia mélu nie je pri pouziti novej definicie mélu spojena s
vyznamnymi zmenami, daju a budu sa teda pouZzivat rovnaké alebo velfmi podobné pristupy
a metodiky ako doteraz. Tak napr.. Spésob vyuzivany pri etaléne latkového mnozstva na
Slovenskom metrologickom ustave umoznuje dosahovat relativne neistoty merania pod 0,01%.
Existujuce principy a prax relevantnych zakladnych chemickych vypoctov, v ktorych sa pouziva
veliina latkové mnozstvo — n a jej Sl jednotka — mdl, zostavaju nezmenené.

Ihned po zverejneni novych definicii v anglickom jazyku (maj/jun 2019) inicioval SNK
IUPAC preklad definicie do slovenciny. Porovnaj i) v ChemZi 15, 1, 6-7 (2019) — M. Mariassy:
Redefinicia jednotky madl a ostatnych zakladnych jednotiek Sl, ii) v ChemZi 16, 1, 24-27 (2020) —
M. Drabik: Nové definicie zakladnych jednotiek Sl, slovenské znenie novej definicie jednotky
latkového mnozstva, mal, a iii) v Chémia a spolo¢nost, J. Reguli a kol., ISBN 978-80-568-0156-
7 — Nové definicie zakladnych jednotiek Sl sustavy (na str. 578-549). Text prekladu novej definicie
bol o. i. konzultovany a odsuhlaseny v JU L'S SAV. Vysledok konzultacii nam taktiez umoznil
vstupit' v pripomienkovom konani aj do pripravy podkladov ku kodifikacii novej definicie Sl
jednotky latkového mnozstva do slovenginy v rdmci novelizacie vyhlasky &. 432/2019 Z. z. Uradu
pre normalizaciu, metrolégiu a skusobnictvo SR (UNMS SR) o zakonnych meracich jednotkach.
Pravne zavazny obsah novelizovanej vyhlasky najde Citatefl tiez v tejto prilohe.
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Znenie definicie Sl jednotky latkového mnozstva — mél, a vybrané kl'u¢ové poznamky

a) v angliétine
The mole, symbol mol, is the S| unit of amount of substance.
Definition:

One mole contains exactly 6.022 140 76x10%% elementary entities. This number is the fixed
numerical value of the Avogadro constant, Na, when expressed in the unit mol-' and is called the
Avogadro number. The amount of substance, symbol n, of a system is a measure of the number
of specified elementary entities. An elementary entity may be an atom, a molecule, an ion, an
electron, any other particle or specified group of particles.

Note:
The formulation of this definition was agreed upon by the 26" CGPM in November 2018 with
effect from 20 May 2019.

Source:

BIPM, The International System of Units, SI Brochure, 9™ ed. (2019), p. 134

Marquardt R., Meija J., Mester Z., Towns M., Weir R., Davis R. and Stohner J.: "Definition of the
mole (IUPAC Recommendation 2017); in " Pure and Applied Chemistry, 90, 1, 175-180 (2018).
https://doi.org/10.1515/pac-2017-0106

Cite as: IUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold Book"). Compiled
by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford (1997). Online
version (2019-) created by S. J. Chalk. ISBN 0-9678550-9-8. https://doi.org/10.1351/goldbook.

b) v slovenéine
Mél, symbol mol, je jednotkou latkového mnoZstva sustavy Sl.
Definicia:
Jeden mdl obsahuje presne 6,022 140 76 x 10% elementarnych entit. Tento pocet predstavuje
pevne urcenu Ciselnu hodnotu Avogadrovej konstanty Na vyjadrenu v jednotke mol™ a nazyva sa
Avogadrovo Cislo. Latkové mnozZstvo, symbol n, systému je mierou poctu Specifikovanych

elementarnych entit. Tymito entitami mézu byt atobmy, molekuly, idny, elektrony, iné Castice alebo
Specifikované skupiny Castic.

Poznamky a doporucéena citacia:

Definicia je obsahovo aj jazykovo ekvivalentna paragrafovanemu textu v novele vyhlasky
UNMS SR ¢. 432/2019 Z.z. o zakonnych meracich jednotkach — 432/2019 Z.z. - Viyhlaska
Uradu pre normalizaciu, me... - SLOV-LEX , so zaCiatkom platnosti od 13. juna 2020.

Citatel ziska doplriujuce informécie v ChemZi 15, 1, 6-7 (2019) — M. Mariéssy; "Redefinicia
Jjednotky mél a ostatnych zakladnych jednotiek SI“, a ChemZi 16, 1, 24-27 (2020) — M. Drabik;
»,INové definicie zakladnych jednotiek Si, slovenské znenie novej definicie jednotky latkového
mnozstva, mol*.
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Pravne zavizny obsah novelizovanej vyhlasky UNMS SR &. 432/2019 Z. z. o zakonnych
meracich jednotkach

ZBIERKA 5 ZAKONOV
SLOVENSKEJ REPUBLIKY
Roénik 2019

Vyhlasené: 18. 12. 2019 Casova verzia predpisu uiéinna od: 13. 6.2020
Obsah dokumentu je pravne zavazny.

432

VYHLASKA
Uradu pre normaliziciu, metrolégiu a skiiSobnictvo Slovenskej republiky
z 9. decembra 2019,

ktorou sa meni vyhlaska Uradu pre normalizaciu, metrolégiu
a skiSobnictvo Slovenskej republiky &. 173/2018 Z. z. o zdkonnych
meracich jednotkiach

Urad pre normalizdciu, metrolégiu a skiiSobnictvoe Slovenskej republiky podla § 59 pism. a)
zakona &. 157/2018 Z. z. o metrologii a o zmene a doplneni niektorych ziakonov ustanovuje:

ClL1

Vyhlaska Uradu pre normalizdciu, metrolégiu a skiiobnictvo Slovenskej republiky é. 173/2018
Z. z. o zakonnych meracich jednotkach sa meni takto:
1. V § 1 pismena a) az g) zneji:

-a) sekunda podla § 7 pism. a) treticho bodu zakona sa definuje ako pevne uréena éiselna
hodnota frekvencie Ziarenia, ktoré zodpoveda prechodu medz dvoma hladinami
hyperjemnej Struktiry zakladného stavu atému cézia 133, Av._, rovna 9 192 631 770,
ak je vyjadrena v jednotke Hz, ktora sa rovna s,

b) meter podla § 7 pism. a) prvého bodu zakona sa definuje ako pevne uréena ciselna
hodnota rychlosti svetla vo vakuu ¢ rovna 299 792 458, ak je vyjadrena v jednotke
m - s a sekunda je definovana prostrednictvom Awv.,

c) kilogram podla § 7 pism. a) druhého bodu ziakona sa definuje ako pevne urcena ciselna
hodnota Planckovej konstanty h rovna 6,626 070 15 x 10, ak je vyjadrena v jednotke
J - s, ktord sa rovna sudinu kg - m?* - s, ak meter asekunda sia definované
prostrednictvom ¢ a Av.,

d) ampér podla § 7 pism. a) Stvrtého bodu zikona sa definuje ako pevne uréena ¢iselna
hodnota elementarneho naboja e rovna 1,602 176 634 x 10", ak je vyjadrena
v jednotke C, Ktord sa rovna sucéinu A - s, ak sekunda je definovana prostrednictvom
Aw
Cs"

e) kelvin podla § 7 pism. a) piateho bodu zikona sa definuje ako pevne uréena ¢éiselna
hodnota Boltzmannovej konstanty k rovna 1,380 649 x 10#, ak je vyjadrena v jednotke
J - K ktord sa rovna suéinu kg - m* - s? - K, ak Kilogram, meter a sekunda su
definované prostrednictvom h, ca Av.,

f) mol podla § 7 pism. a) Siesteho bodu zakona sa definuje tak, Ze jeden mol obsahuje
presne 6,022 140 76 x 10* elementarnych entit, pricom toto ¢islo je pevne urcena
ciselna hodnota Avogadrovej konstanty. N,. ak je vyjadrena v jednotke mol' a nazyva sa
Avogadrovo éislo; latkové mnoZstvo, symbol n, systému je mierou poétu Specifikovanych
elementarnych entit, pricom tymito entitami moézu byt atomy, molekuly, iény, elektrony,
iné castice alebo Specifikované skupiny ¢astic,
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Strana 2 Zbierka zakonov Slovenskej republiky 432/2019 Z. z.

g) kandela podla § 7 pism. a) siedmeho bodu zakona sa definuje ako pevne uréena ciselna
hodnota svetelnej ucinnosti monochromatického Zziarenia s frekvenciou 540 x 102 Hz,
K, rovna 683, ak je vyjadrena v jednotke Im - W+, ktora sa rovna siacinu ed - sr - W+
alebo stéinu ed - sr - kgt - m? - &%, ak kilogram, meter a sekunda st definované
prostrednictvom h, e a Av...."

2. Priloha €. 7 vratane nadpisu znie:

+Priloha €. 7
k vyhlaske €. 173/2018 Z. z.

Zoznam preberanych privne zavidznych aktov Eurdpskej dnie

1. Smernica Rady 80/181/EHS z20. decembra 1979 o aproximacii pravnych predpisov
clenskych Statov, tykajicich sa meracich jednotiek arusiaca smernicu 71/354/EHS
(Mimoriadne vydanie U. v. ES, kap. 13/zv. 6; U. v. ES L 39, 15. 2. 1980) v zneni smernice
Rady 85/1/EHS z 18. decembra 1984 (Mimoriadne vydanie U. v. ES, kap. 11/zv. 56; U. v.
ES L 2, 3. 1. 1985), smernice Rady 89/617/EHS z 27. novembra 1989 (Mimoriadne vydanie
U. v. ES, kap. 13/zv. 10; U. v. ES L 357, 7. 12. 1989), smernice Eurépskeho parlamentu
a Rady 1999/103/ES z 24. januara 2000 (Mimoriadne vydanie U. v. ES, kap. 13/zv. 24;

U. v. ES L 34, 9.2.2000) asmernice Eurépskeho parlamentu a Rady 2009/3/ES z 11.
marca 2009 (U.v. EU L 114, 7. 5. 2009).

2. Smernica Komisie (EU) 2019/1258 z 23. jala 2019, ktorou sa na téely prispdsobenia
technickému pokroku meni priloha k smernici Rady 80/181/EHS, pokial ide o definicie
zakladnych jednotiek SI (U. v. EU L 196, 24. 7. 2019).%.

Lo

Tato vyhlaska nadobuda Géinnost 13. juna 2020.

Pavol Pavlis v. r.
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IUPAC definicia materialovej chémie

Spajanie slov ,materialy® a ,chémia“ bolo do 80-tych rokov dvadsiateho storoCia
vzacnostou alen malo chemikov by vtedy svoje vyskumné zamery popisalo a nazvalo
materialovou chémiou. Dnes materialova chémia predstavuje jednu z hlavnych vzmahajucich sa
disciplin Cistej a aplikovanej chémie. Porozumenie obsahu (a definiciam) kfuCovych disciplin
chémie musi byt jasné, jednoznacne formulované a prijaté ako chemikmi tak aj verejnostou. Tuto
podmienku nespifiala materidlova chémia — jej jednotne prijata definicia doposial chybala.

SucCasny stav vyskumu a vyuky v oblasti umoznuje materialovid chémiu definovat
a povazovat za vedecku disciplinu orientovanu ako na navrhy a syntézy materialov, tak aj na
porozumenie vlastnostiam, ktoré syntetizované materialy nadobudaju priCom tieto materialy maju
potencial vyuzitia v novych aplikaciach. IUPAC definicia materidlovej chémie je formulovana
v sulade s Technickou spravou IUPAC z roku 2009 (porovnaj: oficialny ¢asopis IUPAC — Pure &
Applied Chemistry; Day P. a spol., https://doi.org/10.1351/PAC-REP-09-03-02) a zovSeobecnuje
vyvoj discipliny, ku ktorému odvtedy doslo. IUPAC definicia materialovej chémie je publikovana
a pristupna v Odporu¢ani IUPAC  (porovnaj: tamtiez; Drabik M. aspol.,
https://doi.org/10.1515/pac-2023-0215).

Definicia tak, ako je uvedena v Odporucani IUPAC

Materials chemistry is the scientific discipline that designs, synthesizes, and characterizes
materials with particular interest on both their processing and the understanding of useful or
potentially useful properties displayed by the materials designed and synthesized for specific
applications.

Preklad definicie do slovenéiny

Materialova chémia je vedecka disciplina orientovana na navrh, syntézu a charakterizaciu
materialov, so Specialnym dbérazom na pripravu (materialov) a na pochopenie ich uzitkovych
alebo vyhladovo uzitkovych vlastnosti, ktoré vykazuju materialy navrhnuté a syntetizované pre
Specifické aplikacie.

Jednotne akceptovana definicia materidlovej chémie doposial chybala. Odporucanie
IUPAC, ktoré bolo schvalené a publikované v oktdbri 2024, vypifia uvedent medzeru.
Publikovanie Odporuc€ania znamena, ze definicia je oficialne prijata a bude zaradena aj do Gold
Book IUPAC. Ambiciou autorov textu odporucania vr. formulacie definicie, spolu s viacuroviovym
procesom recenzovania, bolo etablovat definiciu tak, aby jej obsah poskytoval spolo¢ny jazyk pre
vyuku, vyskum a aplikacie v oblastiach materialovej chémie a nauky o materialoch. Verime, ze
definicia bude prijata aj slovenskou odbornou verejnostou, predovsSetkym tymi chemikmi, ktori
disciplinu materialova chémia na Slovensku rozvijaju vo svojich vyskumnych a aplikacnych
ulohach, ako aj svojou pedagogickou pracou.

Bibliografické udaje IUPAC Odporucania - "Definition of materials chemistry®, pre Citatefov
s hibSim zaujmom o tému: Drabik, Milan, Macaluso, Robin T., Krivosudsky, Lukas and Armelao,
Lidia. "Definition of materials chemistry (IUPAC Recommendations 2024)" Pure and Applied
Chemistry, 2024. https://doi.org/10.1515/pac-2023-0215 Dopliujuce informacie najdu Citatelia o.
i. v Technickej sprave IUPAC a jej preklade do slovenciny. Bibliografické udaje uvedenej spravy
a jej prekladu su i) Day, Peter, Interrante, Leonard V. and West, Anthony R.. "Toward defining
materials chemistry (IUPAC Technical Report)" Pure and Applied Chemistry, vol. 81, no. 9, 2009,
pp. 1707-1717. https://doi.org/10.1351/PAC-REP-09-03-02. ii) Preklad tejto Technickej spravy do
slovenciny bol publikovany v dvoch €astiach; Drabik Milan. ,K definicii materialovej chémie (1. a
2. Cast)“ ChemZi 5/ 10, 2009, str.256-257 a ChemZi 6 / 11, 2010, str.12-13.
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Milan Drabik a Viktor Milata
Strucny prehlad zavaznych nazvoslovi v chémii

Pre Slovensky narodny komitét IUPAC a Slovenskd chemicku spoloénost pri SAV vydala
Fakulta chemickej a potravinarskej technoldgie Slovenskej technickej univerzity v Bratislave v
Slovenskej chemickej kniznici FCHPT STU, Radlinského 9, 812 37 Bratislava v roku 2024.
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