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Weapons Convention (hereinafter “the Convention”). 

Annex:   
 
Response to the Director-General’s Request to the Scientific Advisory Board to Consider 
Which Riot Control Agents are Subject to Declaration Under the Chemical Weapons 
Convention.



SAB-25/WP.1 
Annex  
page 2 
 

 

Annex 

RESPONSE TO THE DIRECTOR-GENERAL’S REQUEST 
TO THE SCIENTIFIC ADVISORY BOARD TO CONSIDER WHICH RIOT 

CONTROL AGENTS ARE SUBJECT TO DECLARATION UNDER 
THE CHEMICAL WEAPONS CONVENTION 

 
1. EXECUTIVE SUMMARY 

1.1 This report provides advice from the Scientific Advisory Board (SAB) on which riot 
control agents (RCAs) would be subject to declaration under the Convention in 
response to a request by the Director-General at the Board’s Twentieth Session in 
June 2013 [1].  The request appears in Appendix 1. 

1.2 The SAB considered a list of 59 chemicals that included the 14 chemicals declared as 
RCAs since entry into force of the Convention; chemicals identified as potential 
RCAs from a list of “riot control agents and old/abandoned chemical weapons” to be 
considered for inclusion in the OPCW Chemical Agent Database (OCAD) that had 
been drafted by the SAB’s Temporary Working Group (TWG) on Analytical 
Procedures in 2001 (Appendix 2) [2]; an initial survey conducted by the Technical 
Secretariat in 2013 of RCAs that have been researched or are available for purchase, 
beyond those that are already declared; and 12 additional chemicals recognised by the 
SAB as having potential RCA applications. 

1.3 The SAB found that 17 out of the 59 chemicals meet the definition of an RCA as 
defined by Article II(7) of the Convention. Adamsite was not one of these, consistent 
with earlier SAB advice (Appendix 3). Those chemicals that met the definition of an 
RCA were: 2-chloroacetophenone, 2-chlorobenzylidenemalononitrile, 
dibenzo[b,f][1,4]oxazepine, oleoresin capsicum, capsaicin, dihydrocapsaicin, 
pseudocapsaicin, homocapsaicin, homodihydrocapsaicin, nordihydrocapsaicin, 
4-nonanolylmorpholine, 2'-chloroacetophenone, 3'-chloroacetophenone, 
α-chlorobenzylidenemalononitrile, cis-4-acetylaminodicyclohexylmethane, 
N,N'-bis(isopropyl)ethylenediimine, and N,N'-bis(tert-butyl)ethylenediimine. Their 
chemical properties and Chemical Abstracts Service (CAS) numbers appear in 
Appendix 4. 

1.4 The list of 17 RCAs (Appendix 4) has previously been provided to States Parties as a 
point of reference in support of their declarations (see S/1177/2014, dated 
1 May 20141).  The additional 42 additional chemicals considered by the SAB 
(Appendix 5) might also be provided as a reference list of substances that do not meet 
the criteria of an RCA (and thus should not be declared as such) but have historically 
been considered for use as an RCA. 

1.5 This original list of 59 has been reviewed and an additional chemical (piperine) that 
meets the inclusion criteria was identified. This chemical does not meet the definition 
of an RCA and is included at the end of the table of Appendix 5. 

                                                 
1
  Available at www.opcw.org/fileadmin/OPCW/S_series/2014/en/s-1177-2014_e_.pdf.  
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2. OBJECTIVE 

2.1 At the Twentieth Session of the SAB in June 2013 [1], the Technical Secretariat 
introduced a request from the Director-General to consider an indicative list of 
substances that could potentially be considered as RCAs (including 14 chemicals that 
have been declared as RCAs since the Convention entered into force), and to provide 
advice on: 

(a) Whether the list reflects the current RCAs that could be considered as 
declarable in accordance with Article III(1)(e) of the Convention; and, in 
particular: 

(i) the soundness of the criteria used by the Secretariat in drawing up the 
initial list; 

(ii) which other considerations or criteria, if any, should be used in 
developing the list; 

(iii) which chemicals, if any, should be deleted from the list; and 

(iv) which chemicals, if any, should be added to the list. 

2.2 The SAB noted that this request is specific to RCAs and is intended to identify 
chemicals on the list that meet criteria specific to RCAs as defined by Article II(7) of 
the Convention. 

2.3 Article III(1)(e) provides that, with respect to RCAs, States Parties shall “specify the 
chemical name, structural formula and Chemical Abstracts Service (CAS) registry 
number, if assigned, of each chemical it holds for riot control purposes. This 
declaration shall be updated not later than 30 days after any change becomes 
effective.” 

2.4 Relevant SAB reports relating to RCAs are reproduced herein in Appendices 2 and 3. 

3. DEFINING A RIOT CONTROL AGENT 

3.1 Article II(7) of the Convention defines RCAs as “[a]ny chemical not listed in a 
Schedule, which can produce rapidly in humans sensory irritation or disabling physical 
effects which disappear within a short time following termination of exposure”. 

3.2 The definition of a prospective RCA hinges on whether it causes reversible irritation or 
disabling physical effects that disappear shortly after exposure.  A chemical that does 
not do this, but is significantly harmful and deleterious to humans, is excluded by 
Article II(7) from being categorised as an RCA. 

3.3 In assessing the indicative list, the literature describing the toxicology of each chemical 
was weighed carefully. 

3.4 The term “can produce rapidly in humans sensory irritation or disabling physical effects 
which disappear within a short time following termination of exposure” in Article II(7) 
is not defined absolutely and implies a statistical probability of response. Toxicities of 
chemicals vary in different animal species and under different conditions.  Therefore, it 
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is not always possible in the absence of human data to predict accurately from animal 
data the effects on humans.  The Himsworth report [3] into toxicological aspects of CS 
(one of the most common chemicals to be used as a tear gas) and its use for civil 
purposes noted that the effects of any chemical intended for use in internal security 
operations should be studied in a manner ‘more akin to that in which we regard the 
effects of a new drug.’ Unfortunately toxicological studies on many of the chemicals on 
the initial list have not been performed to the level of scrutiny a new drug receives. In 
assessing the suitability of each chemical for consistency with the RCA definition in 
Article II(7) the scientific literature was reviewed and recommendations were made 
based on its analysis. 

4. FINDINGS 

4.1 In response to the Director-General’s specific questions: 

(a) The list does reflect the current RCAs that could be considered declarable in 
accordance with Article III(1)(e). 

(b) The criteria used by the Technical Secretariat to draw up the list are judged 
sound.  These criteria are (see also Appendix 1): 

(i) All the RCAs that have been declared since entry into force of the 
Convention. 
 

(ii) Previous advice by the SAB: in 2001 the SAB’s TWG on Analytical 
Procedures drew up a list of “riot control agents and old/abandoned 
chemical weapons” to be considered for inclusion in the OCAD, which 
the SAB in principle endorsed (cf. Paragraphs 2.4-2.5 in Appendices 3 
and 4 of SABIV/1, in which the SAB focused on the compounds that 
the Board thought should be incorporated into the OCAD with the 
highest priority [4]); and 
 

(iii) An initial survey conducted by the Technical Secretariat in 2013 of 
RCAs that have been researched or are available for purchase, beyond 
those that are already declared. 

 
(c) The main point in considering the list, as discussed in Section 3, is whether the 

toxicity profile of each chemical matches the definition of an RCA in Article 
II(7).  

(d) No chemicals should be deleted from the list and those which do not match the 
definition of an RCA in Article II(7) have been identified.  

(e) The chemicals that should be added to the list are those linked in the scientific 
literature to riot control, and therein their physiological action compared to 
RCAs, or those having physiological properties that could favour their 
research or potential use in this respect.  
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4.2 An analysis of each chemical was performed by consulting previous SAB reports 
(Appendices 2 and 3) and the scientific literature (Appendices 4 and 5). A judgement 
on whether each chemical met the criteria of an RCA was then made. 

4.3 The scientific literature reviewed [1 – 145] revealed the majority of the 17 chemicals 
found to meet the definition of an RCA act by activating Transient Receptor Potential 
Ankyrin 1 (TRPA1) or Vanilloid 1 (TRPV1) receptors in the peripheral nervous 
system (PNS) [48,145]. It is this action that triggers in humans “sensory irritation or 
disabling physical effects which disappear within a short time following termination 
of exposure”.  The remainder of the 17 chemicals remain to be proved to activate 
TRPA1 or TRPV1 receptors, but it is likely that they also target these receptors; their 
sensory irritant action is also consistent with a specific temporary effect on the PNS. 

5. CONCLUSIONS 

5.1 In this Section, an asterisk signifies a chemical added to the initial list because it fitted 
the criteria used by the Technical Secretariat and those in Section 4.1(e) of this report. 

5.2 The following chemicals meet the criteria of a Riot Control Agent as defined by Article 
II(7): 

(a) 2-Chloroacetophenone (CN) 

(b) 2-Chlorobenzylidenemalonitrile (CS) 

(c) Dibenzo[b,f][1,4]oxazepine (CR) 

(d) Oleoresin capsicum (OC) 

(e) 8-Methyl-N-vanillyl-trans-6-nonenamide (capsaicin) 

(f) 8-Methyl-N-vanillylnonamide (dihydrocapsaicin) 

(g) N-Vanillylnonamide (pseudocapsaicin, PAVA) 

(h) N-Vanillyl-9-methyldec-7-(E)-enamide (homocapsaicin) 

(i) N-Vanillyl-9-methyldecanamide (homodihydrocapsaicin) 

(j) N-Vanillyl-7-methyloctanamide (nordihydrocapsaicin) 

(k) 4-Nonanolylmorpholine (MPA) 

(l) 2'-Chloroacetophenone 

(m) 3'-Chloroacetophenone 

(n) α-Chlorobenzylidenemalononitrile 

(o) Cis-4-acetylaminodicyclohexylmethane * 
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(p) N,N'-Bis(isopropyl)ethylenediimine * 

(q) N,N'-Bis(tert-butyl)ethylenediimine * 

 
5.3 The following chemicals do not meet the criteria of a Riot Control Agent as defined by 

Article II(7): 

(a) Acrolein 

(b) 4'-Chloroacetophenone 

(c) 2-Bromoacetophenone * 

(d) 2-Bromoethyl acetate 

(e) Ethyl chloroacetate * 

(f) Ethyl bromoacetate 

(g) Ethyl iodoacetate 

(h) Chloroacetone 

(i) Bromoacetone 

(j) Iodoacetone 

(k) 1,1-Dichloroacetone * 

(l) 1-Bromo-2-butanone (bromomethyl ethyl ketone) 

(m) Bromobenzyl cyanide (CA) 

(n) Benzyl chloride 

(o) Benzyl bromide 

(p) Benzyl iodide 

(q) 2-Methylbenzyl bromide (o-xylyl bromide) 

(r) 3-Methylbenzyl bromide (m-xylyl bromide) 

(s) 4-Methylbenzyl bromide (p-xylyl bromide) 

(t) 2-Nitrobenzyl chloride * 

(u) 1,2-Bis(bromomethyl)benzene (o-xylylene dibromide) * 

(v) 1-Methoxy-1,3,5-cycloheptatriene (CHT) 
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(w) (Z,E)-Propanethial S-oxide 

(x) Trichloronitromethane (chloropicrin) 

(y) Tribromonitromethane (bromopicrin) * 

(z) 1,1,2,2-Tetrachloro-1,2-dinitroethane * 

(aa) Phenylimidocarbonyl chloride 

(bb) Phosgene oxime (CX) 

(cc) Methyl chloroformate * 

(dd) Chloromethyl chloroformate 

(ee) Dichloromethyl chloroformate * 

(ff) Trichloromethyl chloroformate (diphosgene) 

(gg) Bis(trichloromethyl) carbonate (triphosgene) 

(hh) Methyldichloroarsine (MD) 

(ii) Ethyldichloroarsine (ED) 

(jj) Phenyldichloroarsine (PD) 

(kk) Diphenylchloroarsine (DA) 

(ll) Diphenylcyanoarsine (DC) 

(mm) 10-Chloro-5,10-dihydrophenarsazine (Adamsite, DM) 

(nn) 10-Chloro-5,10-acridarsine (Excelsior) * 

(oo) 5(10H)Acridarsinecarbonitrile * 

(pp) Trialkyl-lead salts * 

(qq) Piperine * 

5.4 Three of the fourteen chemicals declared as RCAs since the Convention entered into 
force have properties that exclude their definition as an RCA under Article II(7). They 
are 10-chloro-5,10-dihydrophenarsazine (Adamsite), 2-bromoethyl acetate, and 
4'-chloroacetophenone. The impact of these chemicals on life processes was considered 
to have a high probability of causing death or permanent harm.  

5.5 The conclusion that Adamsite does not meet the criteria of an RCA is consistent with 
the conclusion reached by the SAB in 1999, in that “it should no longer be used as an 
RCA, as it fails to meet today’s concerns for safety” (Appendix 3) [5,6].  
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5.6 Cis-4-acetylaminodicyclohexylmethane, N,N'-bis(isopropyl)ethylenediimine, and 
N,N'-bis(tert-butyl)ethylenediimine were considered in addition to the initial list. They 
met the criteria used by the Secretariat and those given in Section 4.1(e) of this report, 
and were found to meet the definition of an RCA under Article II(7).  

5.7 Forty-three other chemicals, comprising those on the initial list supplemented by 13 
additions considered for reasons given in Section 4.1(e) herein, do not fit the definition 
of an RCA.  

5.8 Trichloronitromethane (chloropicrin) appears on Schedule 3A(4) and is thus excluded 
as the Article II(7) definition states that RCAs are not listed on any Schedules. 

6. RECOMMENDATIONS 

6.1 The list of 17 RCAs (Appendix 4) has previously been provided to States Parties as a 
point of reference in support of their declarations (see S/1177/2014).  The additional 43 
additional chemicals considered by the SAB (Appendix 5) might also be provided as a 
reference list of substances that do not meet the criteria of an RCA (and thus should not 
be declared as such) but have historically been considered for use as an RCA. 

6.2 Inclusion of data for the 60 chemicals considered in this report into the OCAD should 
be considered, in line with the SAB 2001 recommendation [2]. 
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Appendix 1 

DIRECTOR GENERAL’S REQUEST TO THE SCIENTIFIC ADVISORY BOARD [1] 

1. States Parties are required to declare riot control agents (RCAs) in accordance with 
Article III(1)(e) of the Convention. 

2. The Director-General wishes to assemble an indicative list of substances that the 
Secretariat currently considers as RCAs. Such a list, which would not be exhaustive, 
will be made available to States Parties as a point of reference in support of their 
declarations. 

3. The Convention provides that “riot control agent” means “any chemical not listed in a 
Schedule, which can produce rapidly in humans sensory irritation or disabling 
physical effects which disappear within a short time following termination of 
exposure” (Article II(7)). However, the definition of RCAs in the Convention leaves 
some room for interpretation as to which chemicals can be considered as meeting the 
requirement specified in Article II(7). 

4. An initial list has been developed by the Technical Secretariat, based on the following 
criteria: 

(a) All the RCAs that have been declared since entry-into-force of the 
Convention: 

(b) Previous advice by the Scientific Advisory Board (SAB): in 2001 the SAB’s 
(TWG on Analytical Procedures drew up a list of “riot control agents and 
old/abandoned chemical weapons” to be considered for inclusion in the 
OCAD, which the SAB in principle endorsed (cf. Paragraphs 2.4-2.5 in 
Appendices 3 and 4 of SABIV/1, in which the SAB focused on the compounds 
that the Board thought should be incorporated into the OCAD with the highest 
priority); and 

(c) An initial survey conducted by the Technical Secretariat in 2013 of RCAs that 
have been researched or are available for purchase, beyond those that are 
already declared. 

5. The Director-General requests the Scientific Advisory Board to consider the attached 
initial list of riot-control agents that have been declared by States Parties, researched, 
or that are available for purchase, and requests the Board to provide technical advice 
on: 

(a) Whether that list reflects the current riot-control agents that could be  
 considered as declarable in accordance with Article III(1)(e); and, in particular 
 
(b) The soundness of the criteria used by the Secretariat in drawing up the initial  
 list; 
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(c) Which other considerations or criteria, if any, should be used in developing the  
 list; 
 
(d) Which chemicals, if any, should be deleted from the list; and 
 
(e) Which chemicals, if any, should be added to the list. 

 
Technical Secretariat 
June 2013 
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Appendix 2 

FINDINGS ON RCAS FROM THE TWG ON ANALYTICAL PROCEDURES 
(TEXT FROM SAB IV/1) 

1. From 28-29 August 2000, the Board’s Temporary Working Group (TWG) on 
Analytical Procedures met to discuss the possible inclusion of unscheduled chemicals 
in the OPCW Central Analytical Database (OCAD) as requested by the 
Director-General [4]. 

 
2. The Board reviewed these recommendations and endorsed in principle the inclusion 

of the spectra of certain unscheduled chemicals. The Board submitted the following 
conclusions to the Director-General:2 
 
(a) The spectra of certain non-scheduled chemicals should be incorporated into 

the OCAD, primarily to assist in challenge inspections or for investigations of 
alleged use. The selection of data for on-site analysis should be done in 
accordance with the purpose of sampling and analysis during an inspection. 
The addition of such data could also expand the analytical capabilities of the 
designated laboratories. The following groups of non-scheduled chemicals, 
prioritised in the following sequence, should be considered for inclusion: 

(i) non-scheduled degradation products of scheduled chemicals; 
 

(ii) riot control agents and old/abandoned chemical weapons; 
 

(iii) salts of scheduled chemicals; and 
 

(iv) non-scheduled precursors and by-products of the synthesis of 
scheduled chemicals; 

 

(b) The general principles for the possible inclusion of non-scheduled chemicals 
in the OCAD for the various groups of non-scheduled chemicals and riot 
control agents should be those contained in paragraphs 5 and 6 of the report of 
the TWG. In addition, the Board recommended that only spectra of 
unscheduled chemicals that are not widely used in the chemical industry 
should be incorporated, in order to facilitate the protection of confidentiality, 
and also in order to avoid false-positive detection; and 

(c) The lists of chemicals proposed by the TWG were reviewed. The Board 
endorsed them in principle, and identified those compounds that should be 
incorporated into the OCAD with the highest priority. These compounds are 
contained in Appendix 4 of this report. 

                                                 
2
  SAB IV/1, paragraph 2.5 
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3. The TWG on Analytical Procedures of the SAB met in The Hague on the 28 and 
29 August 2000 to develop a list of non-scheduled chemicals whose spectra should be 
incorporated into the OCAD [4]. 

4. Riot control agents3 

(a) The following principles are recommended for adding RCAs (as defined in the 
Convention): 

(i) The chemicals must have been used as riot control agents; or 
 

(ii) Have been declared by a State Party as a riot control agent. 
 

(iii) In addition to the riot control agent its analytical derivatives, if 
applicable, should be added. 
 

(iv) Based on these principles a number of chemicals is recommended 
which are contained in Appendix 5 to this report. The list should not be 
considered as exhaustive and should be expanded when new riot agents 
are declared. 

 
5. Riot control agents and old/abandoned chemical weapons: from Appendices 3-5 of [4] 

Methyldichloroarsine (MD)    CAS 593-89-5 
Ethyldichloroarsine (ED)    CAS 598-14-1 
Phenyldichloroarsine (PD)    CAS 696-28-6 
Diphenylchloroarsine (Clark I)   CAS 712-48-1 
Diphenylcyanoarsine (Clark II)   CAS 23525-22-6 
10-Chloro-5,10-dihydrophenarsazine (Adamsite) CAS 578-94-9 
Alpha-bromobenzyl cyanide (CA)   CAS 5798-79-8 
Omega-chloroacetophenone (CN)   CAS 532-27-4 
2-Chlorobenzylidenemalononitrile (CS)  CAS 2698-41-1 
Dibenzoxazepine (CR)    CAS 257-07-8 
Capsaicin      CAS 404-86-4 
4-Nonanoylmorpholine    CAS 5299-64-9 
Pelargonic acid vanillylamide    CAS 2444-46-4 
Ethyl iodoacetate     CAS 623-48-3 
Ethyl bromoacetate     CAS 105-36-2 
Phosgene oxime (CX)     CAS 1794-86-1 
Ortho-xylyl bromide     CAS 89-92-9 
Meta-xylyl bromide     CAS 620-13-3 
Para-xylyl bromide     CAS 104-81-4 
Benzyl bromide     CAS 100-39-0 
Diphosgene      CAS 503-38-8 
Triphosgene      CAS 32315-10-9 

 

                                                 
3
  SAB IV/1, paragraph 6 
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Appendix 3 
 

PREVIOUS SAB FINDINGS ON ADAMSITE IN 1999-2000 [6] 
 
1. Following a request by the Director-General the Board conducted during its second 

session an initial discussion of technical criteria that should be taken into account 
when declaring holdings of Adamsite [5]. The issue was brought to the attention of 
the Board because of the divergence in the ways in which different States Parties have 
declared such holdings. The Board recommended that this issue be discussed by a 
TWG and that a technical seminar be convened to study the scientific aspects relevant 
to declarations of such holdings. 

2. The relevant sections from the aforementioned report are: 

(a) The Board received and discussed the draft report of the TWG on Adamsite 
(DM) dated 7 October 1999 at its third session.4 

(b) On the basis of the conclusions of the TWG, the Board reached the following 
conclusions:5 

(i) although DM is not listed in the Schedules of Chemicals appendixed to 
the Convention, it has a history as a chemical weapon, albeit as one 
which is inferior in effectiveness if compared to other agents. It has 
also been used for riot control purposes;  

 
(ii) at present DM has no medical, industrial or other legitimate uses, 

except for research; 
 
(iii) it is not contested that, when DM is used as an RCA with restraint, and 

in the open, the occurrence of deaths or permanent damage is unlikely. 
However, some fatalities have nevertheless been reported (presumably 
as a result of the dissemination of excessive quantities of DM); and 

 
(iv) DM should accordingly no longer be used as an RCA, as it fails to 

meet today’s concerns for safety. In addition, it also does not meet 
today’s concerns with respect to environmental protection (in 
particular in relation to arsenic contamination). Should a country 
decide to maintain the option of retaining DM as an RCA, its holdings 
should be consistent with such intended uses (the quantities should not 
exceed a few tonnes, and any holdings should not be in a weaponised6 
form). 

 

                                                 
4
  SAB-III/1, paragraph 2.1. Report available at: https://www.opcw.org/fileadmin/OPCW/SAB/en/sab-iii-

01.pdf 
5
  SAB-III/1, paragraph 2.5 

6
  It may be kept in smoke candles, smoke grenades and similar devices, or in bulk, for use in 

suspensions. 
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(c) The Board did not consider it appropriate to address the legal implications of 
its findings on Adamsite. Given that Adamsite is not listed in the Schedules to 
the Convention, the Board recommended that the conclusions contained in 
subparagraphs (a)-(b) above be used as a basis for defining the legal status of 
Adamsite in relation to the Convention.7 

                                                 
7
  SAB-III/1, paragraph 2.6 
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