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THE ROLE OF CAS NUMBERS
IN THE CONTEXT OF THE CHEMICAL WEAPONS CONVENTION

1 Executive Summary

1.1 The Annex on Chemicals to the Chemical Weapons Convention (hereiitiaéter
Annex on Chemicals”) provides information intended to identify chesicavered
by the Verification Annex to the Chemical Weapons Convention (hét@inéthe
Verification Annex”): this takes the form either of a generisaiigtion of a class of
chemicals, or of a specific chemical name with a Chemicatradis Service (CAS)
number. A very large number — even millions- of chemicals mageipeted by the
generic description.

1.2 There are inherent difficulties associated with attemptingdémtify uniquely
chemicals of significance to the Chemical Weapons Convention (hiéeeindhe
Convention) through the use of CAS numbers. The Chemical AbstractEeSer
sometimes assigns to a chemical a temporary number wHatieishanged, causing
confusion as to the correct CAS number of a particular substancdiion, CAS
numbers can be assigned to mixtures of chemicals, isomersaopic¢ally-labelled
chemicals. The need for the Convention to cover such forms of chemaslstated
during the negotiations of the Convention.However, by no means has every
chemical covered by the Convention’s Schedules of chemicals (@keein‘the
Schedules”) been assigned a CAS number by the Chemical Abstracts.Service

1.3 Reliance on CAS numbers as a primary determinant of whethemacal is covered
by a Schedule would lead to uneven implementation of the Convention t@g Sta
Parties. We conclude that the primary determinant of whetbbemical should be
covered by a Schedule is its chemical structure as inditgteéde generic class, if
given, or by the specific International Union of Pure and Applied n@$tey
(hereinafter, “lIUPAC”) or common name. Stereoisomers bédaled chemicals and
isotopically-labelled forms of scheduled chemicals should be di@sdalling within
the Schedules for declaration and verification purposes. CAS numigersoar
appropriate for use in determining whether a particular chemadisl Within the

1 Ad Hoc Committee on Chemical Weapons, Identifarzatof Chemical Substances, United Kingdom of GrBdtain and
Northern Ireland, CD/CW/WP.214*/12 December 1988
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Schedules, as they cannot be relied upon to uniquely identify a clhemaichave all

relevant chemicals been assigned CAS numbers. However, wgnigedhat the
wording of some of the entries in the Schedules does limit the fmoS&ates Parties
to dispense with CAS numbers in determining whether particotarsf of a chemical
should be subject to declaration and verification.

We recommend that the Executive Council take forward further disousf this
issue, with the aim of developing potential solutions to ensure thatmDA®Bers are
not used to determine whether a chemical is covered by the Schedulles is
essential for consistent implementation of the Convention by atéSParties. One
possible way forward would be to make a technical amendment talieel8es and
the Verification Annex, removing all CAS numbers, whilst retainthgm for

reference purposes within the Declaration Handbook, which could be updated t

reflect changes to CAS numbers as required. In establishingyafomvard, the
Executive Council should take into account the effect that any propedidigve on
States Parties’ national legislation. Resolution of this igglienable States Parties
to apply verification measures in a consistent manner, leadingnaeased
transparency and confidence in the provisions of the Convention.

Preface

Within the Schedules, groups of chemicals are categorised according tcatlctms
or type. Specific chemicals are identified by their [lWPAame or their common
name, and by their CAS registry number. CAS numbers are nummigiecdifiers
assigned to represent chemical substances within the CAS ChRagistry System,
established in 1965. The CAS number bears no relationship to the coomposthe
molecular structure of the chemical substance itself - numaersassigned in
sequential order upon entry for the first time onto the CAS Registry System.

This paper sets out the technical issues associated with tlé @86 numbers in
relation to the Schedules, and concludes that CAS numbers are inapprtuprize
as primary identifiers for scheduled chemicals. It also seektucidate the criteria
for identifying scheduled chemicals, through reference to specific example

Shortcomings of CAS numbersfor identification purposes

In most cases, CAS numbers have been assigned to chemicptstess completely
defined molecular structures. Different stereocisomers (clamaenpounds that have
the same molecular formula as each other but a differenalspatitngement of their
component atoms) and salts (in general, a stabilised form#raical, produced by
reacting the chemical with an acid) of a chemical compound baea assigned
different CAS numbers, even though they possess essentially e d@emical

properties. For example, the (+)-stereo isomer of tabun &sCAS number

[93957-08-5], the (-)-stereo isomer has the CAS number [93957-09-6], wielst t
racemic mix (a mixture of both isomers) has the CAS number [77-81-6].

However, a CAS number does not always refer to a unique or unambiguously

identified substance. Polymers (large molecules consistindhahs of repeating
monomer units) differing only in molecular weight, chain lengtiopamer ratio or
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percentage composition may not be differentiated; in these dhsesiations bear
the same CAS number. Substances for which the structural detailet be, or have
not been, sufficiently defined to establish molecular formulae, Imeagiven a CAS
number. In other cases, mixtures have been assigned their own CAS nuitiimeit
specifying the ratio of compounds contained in the mixture.

CAS numbers can be temporarily assigned and then changed. mhsawse
confusion as to the correct CAS number of a particular substa@tenging a CAS
number is entirely within the authority of the Chemical Abstracts Service.

Not every identified chemical compound has an assigned CAS numbke

Chemical Abstracts Service will assign a number to a compounc:raedits details
within their registry, only following a request to do so and payroémat fee from an
external body or individual.

CAS numbers and the Schedules.

The Annex on Chemicals does not make clear the significdr@AS numbers with
respect to the chemicals listed in the Schedules. Howevelndemmion of the
organisation of chemicals within the Schedules gives a strong imhaati technical
grounds that CAS numbers are relatively unimportant in determiningthesh a
specific chemical is covered by the Schedules. A number of indivitheahicals are
listed in the Schedules according to their IUPAC or common ndomeg avith their
CAS numbers. The huge majority of compounds covered by the Schedulesghow
are described only by a generic class: examples of thatypartclass of chemical are
then sometimes provided, together with the appropriate CAS numberefdre, for
most of the chemicals within each generic class, and thus themzgstity of
chemicals covered by the Schedules, no CAS number is given.

As has already been noted by the Executive Coureilyer than 20% of the
approximately 1200 (mainly scheduled) chemicals within the OPCWitr&le
Analytical Database have a number assigned to them by GABons of chemicals

are included within the Schedules, and described by a generic itlassherefore

likely that many of those similarly do not have a CAS numberfadt, many of these
compounds will never have been synthesised.

It follows, therefore, that the primary determinant of whether a chemimcluded in
a Schedule should be its chemical structure as indicated by nleeayelass, or its
specific IUPAC or common name, if given - ibe CAS number.

It is necessary to clarify the effect of isotopic labgllof a scheduled chemical on its
treatment under the Verification Annex. Isotopes are formgarhs of the same
chemical element that contain the same number of protons, but mnlifferembers of
neutrons. The chemical properties of isotopically-labelled compounds (theséch
one or more atom in a molecule is replaced by an isotope) reessentially
unaltered. If the unlabelled form of a molecule falls withindtractural description

A specific example is that of (+)-saxitoxin, whids assigned the CAS number [35523-89-8], but peeliously been
successively assigned three different numbers [2-03112], [51938-46-6] and [55803-44-6], none of grhis now valid.

Note by the Acting Director-General, InclusionGtiemical Abstracts Service Registry Numbers ItisLig New Validated Data
(EC-29/DG.6, dated 12 June 2002)
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given by the chemical generic class hame, then so will thepisally-labelled form,
regardless of the atomic nature of a particular element: tdiecale as a whole will
still possess a structure described by the generic class narheultt gius be covered
within the Schedules for verification and implementation purposes. séhee
argument applies to those chemicals included within the Schetakearé described
by IUPAC or common names.

4.5  Stereoisomers are those chemicals that have the same ¢th&miclure as each
other, but a different spatial arrangement of their component atdm$o instance
are particular stereoisomers of chemicals that are includédnwhe Schedules
specifically excluded from declaration and verification measurésdeed, under
normal conditions many scheduled chemicals exist as mixturésrebsomers. We
therefore conclude that sterecisomers of scheduled chemicals, siodesithereof,
should fall within the scope of the Schedules and should thus be subjda to
appropriate verification provisions, regardless of whether a particataosgomer has
been assigned a CAS number differing from the one in the Annex on Chemicals.

5. Conclusions

5.1 We conclude that it is inappropriate to rely upon the CAS number ioe def
chemical covered by the Schedules. Although relevant as an aatleradion and
verification, the CAS number should not be used as the means to identimical
or to determine whether a chemical is included in, or excluded faoSchedule.
Only the molecular structure of a chemical can determinehehétis covered by a
Schedule entry.

5.2  If a chemical is included within the Schedules, then all isotdpiedielled forms and
stereoisomers of the scheduled chemical should also be included, Gtinespe
whether or not the Chemical Abstracts Service has assignedntoatli®AS number
which corresponds to that listed in the Schedules. The measurdsddedi#nin the
Verification Annex should be applied to such chemicals, in theesaay as they are
for any other scheduled chemical.

53 We recommend that the Executive Council should now take forwarberfurt
consideration of these issues, and propose solutions to ensure that CB&snnot
be used to determine a chemical's inclusion within the Schedules. Ufited
Kingdom'’s preference would be that a technical amendment be mede3chedules
and the Verification Annex, removing all CAS numbers, whilst natgi them for
reference purposes within the Declaration Handbook. In establishwag forward,
the Executive Council should take into account the effect that appgals will have
on States Parties’ national legislation. Resolution of this concern will ealhBi&ates
Parties to apply verification measures, according to the provisiotie Verification
Annex, in a consistent manner, leading to increased transparencymidence in
the provisions of the Convention.

---0---

The Schedule 1 nerve agents GB, GA and VX alehswo enantiomers (forms of a compound that hagesdime molecular
structure except that one form is the mirror imadethe other, like a pair of gloves) each, whilsb Gas two pairs of
enantiomers. For each of these cases, the CASerymniivided in Schedule 1 applies only to the racemixture (a mixture of
the enantiomers). Although individual enantiomeas be synthesised or separated, many racemisklyquicder normal
conditions. The United Kingdom drew attentionhistissue during the negotiation of the Convention.



