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• make technical recommendations on how stereoisomers of chemicals relevant

to Schedule 1, 2 and 3 under the Chemical Weapons Convention should be

considered in relation to the Convention, taking into account the SAB’s

previous advice on CAS registry numbers (RC-2/DG.1, dated 28 February

2008, in paragraph 3.5 of the Annex).

• assess whether the chemical properties of a chemical are altered, when

subject to isotopic labelling, in a manner that would affect its relevance to the

schedules of chemicals under the Chemical Weapons Convention; and

• make technical recommendations on isotopic labelling of chemicals relevant

to Schedule 1, 2 and 3 under the Chemical Weapons Convention – in light of

the SAB’s previous advice on CAS registry numbers (RC-2/DG.1, dated 28

February 2008, in paragraph 3.5 of the Annex);

At SAB-22, The Director-General requested the Scientific Advisory Board (SAB) to:



Working together for a world free of chemical weapons

www.opcw.org

• make technical recommendations on how stereoisomers of chemicals relevant

to Schedule 1, 2 and 3 under the Chemical Weapons Convention should be

considered in relation to the Convention, taking into account the SAB’s

previous advice on CAS registry numbers (RC-2/DG.1, dated 28 February

2008, in paragraph 3.5 of the Annex).

• assess whether the chemical properties of a chemical are altered, when

subject to isotopic labelling, in a manner that would affect its relevance to the

schedules of chemicals under the Chemical Weapons Convention; and

• make technical recommendations on isotopic labelling of chemicals relevant

to Schedule 1, 2 and 3 under the Chemical Weapons Convention – in light of

the SAB’s previous advice on CAS registry numbers (RC-2/DG.1, dated 28

February 2008, in paragraph 3.5 of the Annex);

At SAB-22, The Director-General requested the Scientific Advisory Board (SAB) to:



Working together for a world free of chemical weapons

www.opcw.org



Working together for a world free of chemical weapons

www.opcw.org

Part 1:  Chemical Abstracts Service (CAS) Registry Number?

Is a unique numeric identifier

Designates only one substance

Contains no chemical information, yet is a link to 

a wealth of information about a specific 

chemical substance
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How Many CAS Registry Numbers Have Been Assigned?

1993

CWC Opened

For Signature

Grows by

~15,000/day

> 155,000,000

CAS Numbers Assigned

since 1993

(Schedules created)
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1A(1), 1A(2), 1A(3)

> 1.3 Million

Possibilities!

2B(4)

Limited only by

imagination!

Only 17 chemicals in 

Schedule 3

Or are there?
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How Many Scheduled Chemicals Have CAS Registry Numbers?

1993

CWC Opened

For Signature

Grows by

~15,000/day

~30,000

55 in Annex 

on Chemicals

(3 are not 

Scheduled)
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Part 2:  Isotopes
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And Elements…

= Atomic Number = Number of Protons

Protons = Electrons (neutral atom)
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And Elements…

= Atomic Number = Number of Protons

Protons = Electrons (neutral atom)

“H” “D” “T”
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Stable and Unstable Isotopes

Number of Neutrons
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And Back to Atoms… and Molecules

Chemical bonding is all about electrons!

(isotopes do not differ by electrons : chemistry of isotopes 

of the same element is for practical purposes the same)

= =

= H-C-H (a “C” with 4 “bonds”, H’s are not shown)
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What About Scheduled Chemicals?

No Assigned CAS Registry Number

Is it still Schedule 1?
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Natural Abundance of Stable Isotopes

No isotopes indicated 
for practical purposes, we assume a sample indicated by this structure 

contains all isotopes of each element in their natural abundance
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What Schedule Is It?

Schedule 1A(1) or 2B(4)

If CD3 is considered “not Me”, this is unscheduled

= C-H
CH3= “Me” = 

D7 i-Pr
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Part 3:  Stereoisomers
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 Enantiomers:

 “Mirror image” chemical structures

 Atom with 4 different substituents = “Chiral Center”

 Chemical properties are the same for each enantiomer

 Enantiomers are designated “R” and “S”

Three Dimensional Molecular Structure
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CAS Registry Numbers and Stereoisomers

(R)-3-Quinuclidinyl benzilate

CAS Number 62869-69-6
(S)-3-Quinuclidinyl benzilate

CAS Number 62869-68-5
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Not EnantiomersNot Enantiomers

What if There is More than One Chiral Center?

C(S)P(R)

LD50 > 2000 mg/kg

C(R)P(S)

LD50 99 mg/kg

Enantiomers

C(R)P(R)

LD50 > 5000 mg/kg

C(S)P(S)

LD50 38 mg/kg

Enantiomers

Diastereomers

Different Properties!
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Stereochemistry and Life Processes

Soman ( ) adduct
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C(R)P(R)

LD50 > 5000 mg/kg
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C(R)P(S)
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Stereochemistry and Life Processes
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Less Toxic Forms of Soman?

C(R)P(R)

LD50 > 5000 mg/kg

C(S)P(R)

LD50 > 2000 mg/kg

C(R)P(S)

LD50 99 mg/kg

C(S)P(S)

LD50 38 mg/kg

H2O

H2O

Enantiomers
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Things to Know About Stereoisomers

 Not all stereoisomers will interconvert

 Under “Achiral” Conditions
 Chemical synthesis produces racemic mixtures

 Chemical analysis does not distinguish between enantiomers

 Preparation and isolation of enantiomers

 Chiral synthesis conditions

 Biomediated processes

 Chiral separation conditions

Presence of one might indicate

presence of the other

Sampling and analysis is possible

with appropriate methods and equipment
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Isotopic Labelling and Stereoisomers
(That’s Right, They are Not Unrelated!)

Sulfur Mustard Replace “H” with “D” on Carbon 2

R or S?
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Some Additional Complications:  Mixtures!

“HT”

This CAS 

number is 

not in the 

Schedules
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How Does This Report Relate to the CWC?
 Each State Party shall adopt the necessary measures to ensure

that toxic chemicals and their precursors are only developed,

produced, otherwise acquired, retained, transferred, or used

within its territory or in any other place under its jurisdiction or

control for purposes not prohibited under this Convention. To this

end, and in order to verify that activities are in accordance with

obligations under this Convention, each State Party shall subject

toxic chemicals and their precursors listed in Schedules 1, 2 and

3 of the Annex on Chemicals, facilities related to such chemicals,

and other facilities as specified in the Verification Annex, that are

located on its territory or in any other place under its jurisdiction

or control, to verification measures as provided in the Verification

Annex

CWC Article VI, paragraph 2
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Meeting Obligations

 To meet these obligations, and to ensure complete and

accurate declarations by CWC States Parties to the

OPCW, chemicals that fall under Schedules 1, 2, and 3

of the Convention must be clearly identifiable

Parts VI, VII and VIII to the Convention’s Annex on Implementation and

Verification set out the relevant requirements
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Consistent with Previous Advice from the SAB
 One issue that the SAB noted in the context of its previous recommendations

on salts is the role of the Chemical Abstracts Service (CAS) Registry Numbers

indicated in the schedules of chemicals. The SAB has come to the view that,

while the CAS Registry Numbers are a useful aid to identification, they were

intended as specific identifiers of scheduled chemicals. There appears to be a

question among States Parties about whether these numbers have a

regulatory value. The SAB would like to caution against such a view, because

there is not necessarily a one-to-one relationship between CAS Registry

Numbers and chemical structures. While these numbers are useful in the

identification of chemical compounds, this usefulness should not lead to the

assumption that they should have any regulatory power within the context of

the Convention. At the same time, it could be helpful if the OPCW Declaration

Handbook were to provide references to the various CAS numbers that are

related to an entry in the schedules (for example, for different isomers of a

scheduled chemical and for mixtures containing a scheduled chemical).

RC-2/DG.1, dated 28 February 2008, in paragraph 3.5 of the Annex

Declarations Handbook does provide references and examples as suggested
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Handbook on Chemicals

https://www.opcw.org/our-work/non-proliferation/declarations-adviser/handbook-on-chemicals/

https://www.opcw.org/our-work/non-proliferation/declarations-adviser/handbook-on-chemicals/
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Moving Forward

 Encourage sharing of this SAB advice with National

Authorities

 Continue current practices in regard to declarations

handbook and OCAD
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More to Come on Isotopes and Chemical Weapons

SAB Workshop #1:  Chemical Forensics 20 – 22 June 2016, Helsinki, Finland

(report forthcoming)
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OPCW Science and Technology Related Resources
https://www.opcw.org/special-sections/science-technology/science-technology-resources/

Science for 

Diplomats

Chemical Weapons 

Convention

S&T Monitor

Science & Technology 

Resources

Social Media

Resources for Students 

and Teachers

Fact Sheets

Scientific Advisory Board

The Hague Ethical 

Guidelines

OPCW Today

Capacity Building 

Programmes

Director-General 

Speeches

https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://www.opcw.org/special-sections/science-technology/science-for-diplomats/
https://www.opcw.org/chemical-weapons-convention/
https://www.opcw.org/chemical-weapons-convention/
https://www.opcw.org/special-sections/science-technology/science-technology-monitor/
https://www.opcw.org/special-sections/science-technology/science-technology-monitor/
https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://www.opcw.org/special-sections/science-technology/science-technology-resources/
https://twitter.com/OPCW_ST
https://twitter.com/OPCW_ST
https://www.opcw.org/special-sections/education/
https://www.opcw.org/special-sections/education/
https://www.opcw.org/documents-reports/fact-sheets/
https://www.opcw.org/documents-reports/fact-sheets/
https://www.opcw.org/special-sections/science-technology/scientific-advisory-board/
https://www.opcw.org/special-sections/science-technology/scientific-advisory-board/
https://www.opcw.org/special-sections/science-technology/the-hague-ethical-guidelines/
https://www.opcw.org/documents-reports/opcw-today/
https://www.opcw.org/documents-reports/opcw-today/
https://www.opcw.org/our-work/international-cooperation/capacity-building-programmes/
https://www.opcw.org/documents-reports/speeches-statements/speeches-statements-by-the-director-general/
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Science Engagement
Pond Mission 2016
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Science and Technology For Diplomats Upcoming Events

 October 2016 (On the margins of EC-83, to be confirmed)

 Science for Diplomats:  SAB Reports from Workshops on 

Chemical Forensics and Chemical Warfare Agent Toxicity

 December 2016 (at CSP-21, to be confirmed)

 Briefing on 2016 SAB activities

 Science for Diplomats:  SAB Report on Sample Handling and 

Storage

 For more information on S&T from OPCW

SciTech@OPCW.org (email)

@OPCW_ST (Twitter)

www.opcw.org/special-sections/science-technology/

mailto:SciTech@OPCW.org
http://www.opcw.org/special-sections/science-technology/

