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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

(a) It has been developed, produced, stockpiled or used as a chemical weapon as
defined in Article Il;

(b) It poses otherwise a high risk to the object and purpose of this Convention by
virtue of its high potential for use in activities prohibited under this
Convention because one or more of the following conditions are met:

(i) It possesses a chemical structure closely related to that of other toxic
chemicals listed in Schedule 1, and has, or can be expected to have,
comparableproperties;

(i) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;

(iii) 1t may be used as a precursor in the final single technological stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.

Schedule 1 Part A, Toxic Chemicals o /n
o ® o,
N I Jon
L '/“>'/ s @
< a N\ N
RooM, 0P e
Ry, il cydowlot 2. Chiorosthylchioromethylsuiids
. 3win Soman
1A() A

a” N e

eSS Ay
Bis(a-chloroethylthio)methane
S s
‘Sesquimustard:a, -Bis(a-chloroethylthiojethane

P e Sy
i

a N NN

cl

A e
3,4-Bis(a-chloroethylthio)-n-butane

acS S S s
1,5-Bis(2-chloroethylthio)-n-pentane
NN A
Bista-chlorosthylthiomathyllether

e AN A
O-Mustard: Bis(a-chioroethylthioethylether

Sulfur mustards
1A4)

Saxitoxin
1A7)

Schedule 1 Part B, Precursors | S
-

i P e <

-.—{—' -/ SN S s )W<

F
RjeMe, 8, 0P, iPr

€9 OF Chiorosarin Chiorosoman
18010) 18011 18012)

L3 L]

n«mmwm
g
18(9)

m,n ; @ @ @""’”’

Guidelines for Schedule 2

The following criteria shall be taken into account in considering whether a toxic
chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a
chemical listed in Schedule 2, part A, should be included in Schedule 2:

(a) It poses a significant risk to the object and purpose of this Convention because
it possesses such lethal or incapacitating toxicity as well as other properties
that could enable it to be used as a chemical weapon;

(b) It may be used as a precursor in one of the chemical reactions at the final stage
of formation of a chemical listed in Schedule 1 or Schedule 2, part A;

(c) It poses a significant risk to the object and purpose of this Convention by
virtue of its importance in the production of a chemical listed in Schedule 1 or
Schedule 2, part A;

(d) It is not produced in large commercial quantities for purposes not prohibited
under this Convention.

Schedule 2 Part A, Toxic Chemicals

Guidelines for Schedule 3

The following criteria shall be taken into account in considering whether a toxic
chemical or precursor, not listed in other Schedules, should be included in
Schedule 3:

(a) It has been produced, stockpiled or used as a chemical weapon;

(b) It poses otherwise a risk to the object and purpose of this Convention because it
possesses such lethal or incapacitating toxicity as well as other properties that
might enable it to be used as a chemical weapon;

(c) It poses a risk to the object and purpose of this Convention by virtue of its
importance in the production of one or more chemicals listed in Schedule 1 or
Schedule 2, part B;

(d) It may be produced in large commercial quantities for purposes not
prohibited under this Convention.
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

How Well Do You Know Your Schedules?
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https://www.opcw.org/special-sections/science-technology/science-for-diplomats/

How Well Do You Know Your Schedules?

Instructions

Single bond: 3.8 cii
Double bond: 3cm
Triple bond: 2.5cm
Bond to H: 2cm
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“Test your schedule knowledge”
Place the molecule on the correct schedule

You can check the answers
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with the Augment app.
Download here:

O AUGMENT

anNdI0Id

Fy




Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

(a) It has been developed, produced, stockpiled or used as a chemical weapon as
defined in Article II;

(b) It poses otherwise a high risk to the object and purpose of this Convention by
virtue of its high potential for use in activities prohibited under this
Convention because one or more of the following conditions are met:

(i) It possesses a chemical structure closely related to that of other toxic
chemicals listed in Schedule 1, and has, or can be expected to have,
comparableproperties;

(ii) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;

(iii) 1t may be used as a precursor in the final single technological stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.
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Guidelines for Schedule 2

The following criteria shall be taken into account in considering whether a toxic
chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a
chemical listed in Schedule 2, part A, should be included in Schedule 2:

(a) It poses a significant risk to the object and purpose of this Convention because
it possesses such lethal or incapacitating toxicity as well as other properties
that could enable it to be used as a chemical weapon;

(b) It may be used as a precursor in one of the chemical reactions at the final stage
of formation of a chemical listed in Schedule 1 or Schedule 2, part A;

(c) It poses a significant risk to the object and purpose of this Convention by
virtue of its importance in the production of a chemical listed in Schedule 1 or
Schedule 2, part A;

(d) It is not produced in large commercial quantities for purposes not prohibited
under this Convention.

Schedule 2 Part A, Toxic Chemicals
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Guidelines for Schedule 3
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor, not listed in other Schedules, should be included in
Schedule 3:

(a) It has been produced, stockpiled or used as a chemical weapon;

(b) It poses otherwise a risk to the object and purpose of this Convention because it
possesses such lethal or incapacitating toxicity as well as other properties that
might enable it to be used as a ches weapon;
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STRONG VESICANT

R =Me, Et, n-Pr, i-Pr protonated salts
R =Me, Et, n-Pr, i-Pr
eg.QL 18(10)

Chlorosarin Chlorosoman

18(11) 18(12)
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Schedule 2 Part A, Toxic Chemicals
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teduding correspond mg F ©/
alkylatad andjor

protonated salts
Amiton PFIB (R o(=)3-Quinucidiny benzilate (53 »-3-Quinnciidiny] benzilate
2a(1) 2A(2) 2A(3)"
-l Schedule 2 Part B, Precursors o
x\, ! 3 //x’ ﬁ Irl R, i i
X v “
R—p 3 Sp F x| >'— —or
’C "R \, /% &N ’L 1 %/ |
X3 , OR,
R =N, E1, 0Py, i-Pr R, R, =M, Et, 0Py, i-Pr
XX« Any group nat attached to X, X, =Halogens R, RR R M, Et, 0Py ioPr
the phosphorus atom through a cacbon Exemption: Foncfes
28(4) 28(5) 28(6)
OH | HO
cl HO, o -~ E o, r
‘!’ | ! a” NS Ny,
a <l 0 :
E R, R =Me, EL n-Pe,iPt
Including comes ponding
Arsanic Trichloride 2,3-Diphenyla-hydroxyacetic acid (5)+4#)3-Quinnclidinol (R )¢- 3-Quinuclidinol protonsted seks
2(7) 26(8) 28(9) 28(10)
Ry
rld b OH HO
Ho” NS N\, ,t z H
R, R, =Me, Et, Py - NS N s /\< | >/\
Inchuding corresponding R, R, «Me, €1, n-Pr, -Pr Ho N N o i
protonated salts - k.:dm bR 5
Exemptions. :‘: ';,:;4: < . 9 W‘m‘ i diglycol: Bis(2-hydroxyethyl)sulfide (R)*)-Pinacolyl aicohol  (s)--)-Pinacolyl alcolf
28(11) 28(12) 28(13) 2B(14)

N
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the phosphorus atom through a cadbon
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Schedule 2
Schedule 2

Schedule 2 Part A, Toxic Chemicals

28(5) 28(6)
r
a” NS Ny
R, R _=be, EL n-Pri-Pr
Indludng comesponding
protonated selks
22(10)
R
OH HO
H Ry ,l : 3
R, R, =Me, Et, n-Pr i-Pr Hs” NS R, S /\< >/\
Induding carresponding R, R, »Me, €2, n-Pr, i-Pr uo/\/ \/\ou
protonated salts - k.:d- S
R N T
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28(11) 28(12) 28(13) 2B(14)
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Schedule 3

Schedule 3

cuidetines for <-| Schedule 3 Part A, Toxic Chemicals

ﬁ ¢ eonsidanr e eier ) e
he o + Sch be clud i
Cl N
No
Cl
Cl Cl N=——-CI N=C—H 1
Phosgene: Carbonyl dichloride Cyanogen chloride Hydrogen cyanide Chloropicrin: Trichloronitromethane
3A(1) 3A(2) 3A(3) 3A(4)
' {Schedule 3 Part B, Precursors CH,
s A “ al CH,
cl—rP—cl | Oda l
J: P S \ H,C CH,4
| a” SR o No” e N0 N0 Neh,
Phosphorus Phosphorus trichloride Phosphorus pentachloride Trimethyl phosphite Triethyl phosphite
oxychloride 3B(6) 3B(7) 3B(8) 3B(9)
3B(5)
0O (o)
| | 0
H;C CH, P
o N0 e No” |\c>/\cu3 i % §
H H s Nl a” N a” i
) Dimethyl phosphite Diethyl phosphite Sulfur monochloride Sulfur dichloride Thionyl chloride
3B(10) 3B(11) 3B(12) 3B(13) 3B(14)
cdule 1 Part B, Precursors OH
H,C
b T
o N N N
(,,)]\"\ 1A HO/\/ \/\OH HO/\/ \/\OH Ho/\/ \/\OH
PROH
orking Ethyldiethanolamine Methyldiethanolamine Triethanolamine

38(15) 38(16) 38(17)
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Cl
cl—k a1 | ¢l l
J: P \ B CH,4
I o N | o~ o NeH,
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oxychloride 3B(8) 3B(7) 3B(8) 3B(9)
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o o *
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b T
o N N N
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Ethyldiethanolamine Methyldiethanolamine Triethanolamine
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Schedule 3 Part A, Toxic Chemicals
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Chloropicrin: Trichloronitromethane
3A(4)

N=C—H
Hydrogen cyanide
3A(3)

CH,

H L CH, l

o e N0 N0 e,

Triethyl phosphite

ORGA
PROH

ethyl phosphi
35(\ 38(9)

? o
H,C u CH 0
3 3
\o/|\o/ s
H a” a”
Dimethyl phosphite Sulfur dichloride Thionyl chloride
3B(10) 3 3B(14)
OH
N
Ho N N NoH

Triethanolamine
3B(17)




Schedule 3

“Given the substantial changes in chemistry and chemical industry
since the schedules were finalised a quarter century ago, a review of
the schedules should be considered to assess whether: (a) the
chemicals currently listed are in the appropriate Schedule, and (b)
any toxic chemicals or specific precursors should be added to or
removed from the Schedules. In this connection, it should be
considered whether it is technically feasible to accurately monitor
Schedule 3 chemicals that are produced in very large quantities (e.g.
over 100,000 tons/year).”
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“Given
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Schedule 3

Schedule 3 Part A, Toxic Chemicals -

(isocyanates derived from phosgene) _ I.
N
(L L
N=——-CI N=C—H 1
Phosgene: Carbonyl dichloride Cyanogen chloride Hydrogen cyanide Chloropicrin: Trichloronitromethane

3A(1)

Schedule 3 Part B, Precursors

Phosphorus
oxychloride
3B(5)

Dimethyl phosphite
3B(10)

HC

)
Ho” N\ N o

Ethyldiethanolamine
3B(15)

3A(2) 3A(3) 3A(4)

Cl CHy

Cl

v | |
S \ H,C CH,4
cl ! o N e N0 N0 Neh,
Phosphorus pentachloride Trimethyl phosphite Triethyl phosphite
3B(7) 3B(8) 3B(9)
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N N
I NG Ho N N N0
Methyldiethanolamine Triethanolamine
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The Scheduled chemicals explicitly specified In
the Convention for monitoring purposes, include
chemical warfare agents and their key precursors

Scheduled chemicals are associated with
historical chemical warfare programmes - this
does not mean they are chemical weapons...

A Chemical Weapon:

Toxic chemicals and their precursors, except
where intended for purposes not prohibited under
this Convention as long as the types and quantities
are consistent with such purposes (Article Il).



The Scheduled chemicals explicitly specified in

AR ORGANISATION FOR THE PROHIBITION

A
21 J OF CHEMICAL WEAPONS

Schedule 2

2B04

2B04

2B04

2B04

2B04

2B04

2B04

2B04

2B04

2B04

2B04

2B04

CASRN Chemical Name Page
120788-86-9 Product from the reaction of Methylphosphonic acid and 1.3.5-Triazine-2.4,6-triamine 1
170836-68-7 Mixture of (5-Ethyl-2-methyl-2-oxido-1.3.2-dioxaphosphinan-5-yl)methyl methyl methylphosphonate 2

(CAS RN 41203-81-0) and Bis[(5-Ethyl-2-methyl-2-oxido-1.3.2-dioxaphosphinan-5-

¥l)methyljmethylphosphonate (CAS R}
18755-43-6 Dimethyl propylphosphonate 3
294675-51-7 Phosphonic acid. methyl-, polyglycol ester (Exelit OP 560 TP) 4
3001-98-7 3,9-Dimethyl-2.4.8,10-tetraoxa-3.9-diphosphaspire[S.5]undecane 3.9-dioxide 5
363626-50-0 Bis(polyoxyethylene) methylphosphonate [
41203-81-0 (5-Ethyl-2-methyl-2-oxido-1.3.2-dioxaphosphinan-5-yl)methyl methyl methylphosphonate 7
42505-45-0 Bis[(5-Ethyl-2-methyl-2-oxido-1.3,2-dioxaphosphinan-5-yl)methyl] methylphosphonate 8
4708-04-7 Propylphosphonic dichloride 9
63747-58-0 Poly(l.3-phenylene methyl phosphonate) 10
663176-00-9 Phosphonic acid. methyl-, polyglycol ester (Exolit OP 560) 11
676-97-1 Methylphosphonic dichloride 12

noses, include
recursors

68957-9f

Chemical Name:
CASRN:

Schedule:

HS code:

Molecular Formula:

CAS Index Name:

this Convention as long as th{ -
are consistent with such purg

Synonyms:

Page 13

2,4,6-Tripropyl-1.3.5.2 4.6-trioxatriphosphinane 2.4,6-trioxide
68957-94-8

2B04

293135

C9H2106P3

1,3.5.2 4.6-Trioxatriphosphorinane, 2.4.6-tripropyl-. 2.4.6-trioxide
2.46-Tripropyl-1.3.5.2 4,6-trioxatriphosphinane 2 4 6-trioxide
Propylphosphonic anhydride

n-Propylphosphonic eyclic anhydride

1-Propanephosphonic acid cyclic anhydride, 50% in ethyl acetate
1-Propanephosphonic acid cyclic anhydride

Chemical Structure

Q
\E o]
O

| |
O\"’ 0

(o]

Commercial Applications & Industrial Uses

Used in: paper industry, pharmaceutical
industry, plastics and synthetic resin industries,
and peptide synthesis.

Used as flame retardant and paper making
auxiliaries.







Chemical Warfare Agents and Precursors

3B.06 3B.08
pcl, M. meo)p L .
Schedule 3 _
phosphorus trimethyl
trichloride phosphite

“Chemical weapon” (historical or potential)
Key precursor to S1 or S2(A)

Produced in large commercial quantities 3 B, 06
CHhF,#D pct,  CHa 0 -
N P or NaF
Schedule 2 MeO  "OMe ci” “ci
Potential chemical weapon;
Final stage or key precursor to S1 or S2(A)
Not produced in large commercial quantities 2B' 04 23' 04
CH o CH 0
N i-PrOH I
Schedule 1 P! P
“Chemical weapon” (historical or potential) F F {CH:‘}ECHD F

Closely related chemical structure to S1(A)

Comparable properties to S1(A) iB. 09 Sarin ( jA 01 )

Final stage precursor to S1(A)
No (or limited) non-prohibited uses chemica’ warfare agent

N\
T2




Chemical Warfare Agents and Precursors

3B.06 3B.08
PCI, MeO)p —L& o
phosphorus trimethyl
trichloride phosphite
“Chemical weapon” (historical or potential)

Key precursor to S1 or S2(A)
Produced in large commercial quantities 3 B, 06

CH,, .0 PCI CH, aﬂ .
o2
Schedule 2 MeO OMe c1” el

Potential chemical weapon;

Final stage or key precursorto S1 or S2(A) 2 B O 4 23 04

Not produced in large commercial quantities
CH,. ,‘D
Schedule 1 P
F* F (CH,

“Chemical weapon” (historical or potential)
Closely related chemical structure to S1(A)

Comparable properties to S1(A) 1B.09 |
Final stage precursor to S1(A) Sa ri )

No (or limited) non-prohibited uses Chemica ) - agent

Schedule 3

A \\u=re// 4
AL




Chemical Warfare Agents and Precursors

3B.06 3B.08
PCI,

Schedule 3

phosphorus
trichloride
“Chemical weapon” (historical or potential)
Key precursor to S1 or S2(A)
Produced in large commercial quantitie

Sari

chemicail . - agent




How Many Chemicals are Contained within the Schedules?

B.  SCHEDULES OF CHEMICALS (5)  Lewisites:
The following Schedules List toxic chemicals and their precursors. For the purpose of Lewisite - 2-Chlorovinyldichloroarsine (54125-3)
implementing this Convention, these Schedules identify chemicals for the application Lewisite 2: Bis(2-chlorovimyljchloroarsine (40334-69-8)
of verification measures according to the provisions of the Venfication Amnex. Lewisite 3: Tris(2-chlorovinyljarsine (40334-70-1)
Pursuant to Article 1L subparagraph 1 (s). these Schedules do not constifute a
definition of chemical weapons. (6)  Nitrogen mustards:
(Whenever reference is made to groups of dialkylated chemicals. followed by a list of ENI- BisO)_chloroefhyletnylamine 533.07.8
alkyl groups in parentheses, all chemicals possible by all possible combinations of oo Rﬁ_mﬁmﬁﬂﬂym o '_ﬁ

alkyl groups listed in the parentheses are considered as listed in the respective
Schedule as long as they are not explicilly exempted A chemical marked ™" on

migﬂ?éﬁﬁmﬁgﬁ?n;lmhgmﬁIMMMWmmmu @ Saxitoxin (35523.90.8)
Schedule 1 (CAS registry (&  Rurm (9009-86-3)
A Toxic chemicals: mber) B.  Precusors:

(1) O-Alkyl (<Cyp, incl. cycloalkyl) allyl ©  Alkyl (Me, Et n-Pr or i-Pr) phosphonyldifiuorides

(Me, Et, n-Pr or i-Pr)-phosphonoflucridates

eg Sarm:  O-Isopropyl methylphosphonoflucridate (10744-8)
Soman:  O-Pinacolyl methylphosphonofluoridate (96-64-0)

eg DF:  Methylphosphonyldiftuoride (676-99.3)

(10)  O-Alkyl (H or =Cy . incl cycloalkyl) O-2-dialkyl
(Me. Et, n-Pr or 1-Pr)-aminoetiry] alkyl

@ O-Alkyl (<Cyp, incl. cycloallyl) N.N-dialkyl
(Me, Et, n-Pr or i-Pr) phosphoramidocyanidates

eg Tabun  O-Ethyl N.N-dimethyl

(Me. Et. 1-Pr o1 1-Pr) phosphomtes and
coresponding alkylated or protonated salts

eg QL O-Ehyl -2 diisopropylaminoethyl

phosphoramidocyanidate (77-81-6) methylphosphonite (57856-11-8)

(3} O-Alkyl (H or =Cy . mel. cycloalkyl) S-2-daalkyl (11) Chlorosaric  O-Tsopropyl methylphosphonochloridate (1445-76-T)
(Me, Et, n-Pr or i-Pr)-amimoethyl allyl

(Me, Et, n-Pr or i-Pr) phosphonothiolates and 1y 0-Pinacolyl methyiphosphonochloridate (7040-57-5)
ding alkylated or alt
eg VX O-Ethyl 5-2-diisopropylaminoethyl
metiyl phosphonothiolate (50752-60.9) Schedule 2 Schedule 3
) Sulfor mustards: A Toxic chemicals A Toxic chemucals:
5.76.5 (1) Amiton 0,0-Diethyl 5-[2-(diethylaminajetiy]] 1 dichlox 75445
2 ﬂ]lmﬂfﬂ]}].{‘]ﬂﬂgmﬂ]\lsﬂ]ﬁd{ (26‘? pﬁ-i) pho othiclite 8.535) (1)  Phosgene: Carbonyl dichloride (7544-5)
Mustard gas: Bis(2-chloroetiylsulfide (505-60-2) mdmcm conding akylted or protonated sals ) ~
Bis(2-chlorcethyithio (63860-13-6) sponding B () Cyanogen chloride (506-77-4)
1,2-Bis(<Hl ic)eth (3563-36-8) . . - 1
1.3-Bis(2-chloroethylthio) n-propane (63905-10-2) @ FEIB: L1333R Ham y1-1-prop GE-IL-8) @)  Hydrogen cymide (1490.9)
1.4-BisQ<hloroethylthio)-n-butane (142868-93-7) BZ: 3 Quimclidiny] benzilate (* §581.06.2
1.5-Bis(2<hloroethylthic)-n-pentane (142868.94-8) @ ’ © . } 4)  Chloropicrinc Trichloronitromethane (76-06-2)
Bis(2-chloroethylthiomethyliether (63918-90-1) B Precursars:
OMustard: Bis(2-chloroethylthioethyl)ether (63918-80-8) B, Precursars
(4y  Chenucals, except for those listed in Schedule 1,
contaming a phiosphorus atem to which is bended (5)  Phosphorus oxychloride (10025-87-3)
. one methyl, ethyl or propyl (normal or is0) group
i Schedles of Chemicals but not fiurther carbon atoms, (6)  Phosphorus trichloride 7719-12:2)
e.g Metylphosphonyl dichleride (676-97-1) () Phosphorus pentachloride (10026-13-8)
Dimethyl methylphosphonate (756-79-6)
rimethyl splme' 21454
Exenption:  Fonofos: O-Ethyl S-phenyl @) Trimetiyl pho (2459
ethylphosphonothiolothionate (944-22.0) (@)  Triethyl phosphite (122:52-1)
(5)  NN-Dialkyl (Me, Et, n-Pror i-Pr) phosphoramidic dihalides (0) Dimetiyl phosphite (868.85.9)
(6)  Dialkyl (Me, Et, n-Pr or i-Pr) N.N-dialkyl } ]
(Me, Et, n-Pr or i-Pr)-phosphoramidates (11)  Dietyl phosphite (762-04-9)
(7 Arsenic trichloride (7784-34-1) (12)  Sulfur monochloride (10025-679)
()  22-Diphenyl-2-hydrowyacetic acid (76-93-T) (13)  Sulfi dichlonde (10545-99-0)
©)  Quinuclidin3-ol (1619-34-7) (14)  Thionyl chloride (7719-09-7)
(10)  NN-Dialkyl (Me, Et. n-Pr o1 1-Pr) amunoethryl-2-chlorides (13 Ethyldiethanolomine (139-87-7)
and corresponding protonated salts -
: (16)  Methyldiethanolamine (105-589)
(11)  NN-Dialkyl (Me, Et, n-Pr ot i-Pr) aminoethane-2-ols
and carrespondmg protonated salts (17)  Triethanolamine (102-71-6)
Exenptions: NN-Dimethy (108-01-0)
and corresponding protonated salts
N N-Dietirylaminoethanol (100-37-8)

and comesponding protonated salts

NN-Dialkyl (Me, Et n-Pr or i-Pr) aminoethane- -thiols
and comresponding protonated salts

Thiodiglycol: Bis(2-hydroxyethylsulfide (11148.8)

Pinacolyl alcohol: 3 3-Dimethylbutan-2-ol (464-07.3)

3 Schedules of Charmicals




Answers from the Audience

How many chemicals are contained within the
Schedules?

40000
too many
— " \\\ O
— o
hemlst ry

1000000

lots
150 tens of thousands

I Mentimeter

and carrespondmg protonated salts (17)  Triethanolamine
Exenptions: NN-Di (108-01-0)

and oon'ﬁpondmg protonated salts

N.N-Diethrylaminoethancl (100-37-8)

and comesponding protonated salts

(12)  NN-Dialkyl (Me, Et. n-Pr or i-Pr) aminoethane - thiols
and comresponding protonated salts

(13)  Thiodiglycol: Bis(2-hydroxyethylsulfide (11148.8)
(14)  Pinacolyl alcohol: 3 3-Dimethylbutan-2-ol

(102-71-6)




How Many Chemicals are Contained within the Schedules?

A

@

G)

@

Schedule 1

SCHEDULES OF CHEMICALS

The following Schedules list toxic chemicals and their precursors. For the pupose of
implementing this Convention, these Schedules identify chemicals for the application
of verification measures according to the provisions of the Venfication Amnex.
Pursuant to Article 1L subparagraph 1 (s). these Schedules do not constifute a
definition of chemical weapons.

(Whenever reference is made to groups of dialkylated chemicals. followed by a list of
alkyl groups in parentheses, all chemicals possible by all possible combinations of
alkyl groups listed i the parentheses are considered as histed in the Tespective
Schedule as long as they are not explicitly exempted A chemical marked "*" on
Schedule 2. part A, is subject to special thresholds for declaration and verification. as
specified in Part VI of the Verification Annex.)

(CAS registy

. = sphonoflucridate
Soman:  O-Pinacolyl methylphosphonofluoridate
0-Alkyl (=Cyp, inel. cycloallyl) N.N-dialkyl
(Me, Et, n_Pr or i-Pr) phosphoramidocyanidates
eg Tabum:  ©-Etiyl N.N-dimethyl
phosphoramidocymidate (77-81-6)
O-Alkyl (H or =C1 . nel. cycloalkyl) S-2-dialkyl

(Me, Et, n-Pr or 1-Pr)-anunoethyl alkyl
(M. Bt n.Pr or i-Pr) phosphonothiciates and

(10744-8)
(96-64-0)

corT ding alkylated or alt
eg VX O-Ethyl 5-2-diisopropylaminoethyl

methyl phosphonothiclate (50782-69-9)
Sulfur mustards:
2-Chlercethylchloromethylsulfide (2625-76-5)
Mustard gas: Bis(2-chloroethylsulfide (505-60-2)
Bis(2-chloroethylthio) (63869-13-6)

1.2 Bis(chl ic)eth (3563-36-8)

1.3-Bis(2-chloroethylthio)-n-propane (63905-10-2)
1.4-Bis(2-chlorcethylthio)-n-butane (142868-93-7)
1.5-Bis(2-chlorcethylthic)-n-pentane (142868-94-8)
Bis(2-chloroethylthiomethyDether (63918-90-1)

O-Mustard: Bis(2-chloroethylthioethyljether (63018-89-8)

E Scheduiles of Chemiczls

nuber) B ors:
descriptions/formulas . ..... s

R Chemical Abstract
Lewisite 1: 2-Chlorovinyldichloroarsine (541-25-3) e m I ca s ra c s
(40334-69-8) .
Service (CAS)
®
.
an | R Numb
egistry Numbers
(555-771-1)
O] (35523-89.8)
(8)  Riem (9009-86-3)
eg DF:  Methylphosphonyldifiuoride (676-99-3)
(10 0-Alkyl (H or =Cy g incl. cycloalkyl) O-2-dialkyl
(Me. Et, n-Pr or 1-Pr)-aminoetiry] alkyl
(Me. Et. 1-Pr o1 1-Pr) phosphomtes and
coresponding alkylated or protonated salts
eg QL O-Ethyl O-2 diisopropylaminoetiyl
methylphosphomite (57856-11-8)
(11) Chlorosarir  Q-Isopropyl methylphosphonochloridate (145-76-T)
(1) ch 0-Pinacolyl methylphosphonochloridate (T040-57-3)
Schedule 2 Schedule 3 H f H h H I
e Specific chemicals
. ‘oxic chemicals:
(1) Amiton 0.0 Diethyl 5-[2(diethylamina)ethyl] o 75445
phosphorothiolate (78-33-53)
and corresponding alkylated or protonated salts O G (06774
@) PFIB: 11333 2 (rifh yl)-1-prop (382:21-8) () Hydrogen cyamide (490.8)
() BZ 3-Quimcldinyl benzilate (%) (6381-06-2) @ e ToicHoromitromethane 6062
B Precursars: B
Precursars.
(4y  Chenucals, except for those listed in Schedule 1,
contaming a phosphors atom to which is bended (5)  Phosphorus cxychloride
one methyl, ethyl or propyl (normal or is0) group i .
but not further carbon atoms, (6)  Phosphorus trichloride
e.g. Methyiphosphonyl dichloride (676-97-1) (7)  Phosphorus pentachlonde
Dimetlryl methylphosphonate (756-79-6)
Exemption: Fonofios: O-Ethyl S-phenyl
ethylphosphonothiolothionate (944.22.9)

(5)  NN-Dialkyl (Me, Et, n-Pr or i-Pr) phosphoramidic dihalides

/1 (Me. Et n-Pr or i-Pr) NN-dialkyl

(Me, Et, n-Pr or i-Pr)-phosphoramidates
(Ty  Arsenic trichloride
(%) 22-Diphenyl-2-hydroxyacetic acid
©  Qumichdin-3-ol
NN-Dialkyl (Me, Et. n-
andiny

(11148.8)

(464-07.3)

Schednles of Chamicals

(10543-90.0)

(7719-09-T)
(139-87.7)
(103-50-9)
(102-71-6)




A Matter of Atoms and Molecules




Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

3 'Groups of compounds
(15 compounds in total)

(iii) it may be used as a precursor in the final smgle technologlcal stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.

Schedule 1 Part A, Toxic Chemicals . /‘u
!
A o s / or,
\, % | 8 s ’
v\ v N/
c
R M, £, P, r NZ é\ o nzvz Kl
e . G g
1A() R M, B, P, e R e, B 0Py e
R=C,.C_ncl cycoalkyl g Viagent
n-m €0, Lo Incheing corresponding

Tabun

Cp s
2-Chioroethylchloromethylsulfide
C./\/‘\/\c,

Mustard gas: Bis(a-chlorosthylsulfide
A
Bists choroethythioimethane
(NN N o
‘Sesquimustard:1,2-Bis(a-chloroethylthiojethane

RyeMe, Et, 0P, iPr
9.0

18(9)

s s
4NN N TN N N
O-Mustard: is(s-chiorosthylthioethylether

Sufur mostards
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4 Working Together for a World Free of Chemical Weapons
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Guidelines for Schedule 2

The following criteria shall be taken int
chemical not listed in Schedule 1 or a pi
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that could enable it to be used as a ¢
It may be used as a precursorin one ¢
of formation of a chemical listed in S
It poses a significant risk to the ok
virtue of its importance in the produ
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under this Convention.

26 Single chemical substances

3 Single chemical substances
Shown here as stereoisomers
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Scheduled chemicals, including those in schedules 1 and 2, can have scientifically and economically
Iimportant uses. This chart captures the number of yearly scientific publications that refer to them.

with sulfur



Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

3 'Groups of compounds
(15 compounds in total)

(iii) it may be used as a precursor in the final smgle technologlcal stage of
production of a toxic chemical listed in Schedule 1, regardless of
whether this stage takes place in facilities, in munitions or elsewhere;

(c) It has little or no use for purposes not prohibited under this Convention.

Schedule 1 Part A, Toxic Chemicals /‘u
]
Ry b or,

LS

|
N
[ >'/° \n—/_
W A\ 4 :zuan.w:(m
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REMe EL 0P P
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QNN
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e NN

Mustard gas: Bis(a-chlorosthylsulfide
S
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s s
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Families of Chemicals?

R—P—F

| = 1B.09: Four members

F
R =Me, Et, n-Pr, i-Pr

e.g. DF
1B(9)
5 = 1A.01
W = R, has four possible structures
R\, =  What about R,?
R.=Me, Et, n-Pr, i-Pr R, = C; (-CH;), 1 structure X 4 = 4 1A.01 chemicals
S R, = C, (-CH,CH,), 1 structure X 4 = 4 1A.01 chemicals
1A(T) R, = C, (-CH,CH,CH, or -CH(CH,), or A\ ), 3 structures X 4 = 12 1A.01 chemicals
. Includes sarin

R2 = C6 CsHia cycloalkane isomers

21 structures
83 ways of attachment Q Q/DL j: ’_/ /E( %E(\

332 1A.01 chemicals

Includes soman, cyclosarin

N\
o ONC
\N\‘“&O fof ?P\n c
\“"““o nre® 5

0 © .
737 ines®




Families of Chemicals?

Ry—P—F

|
F

R =Me, Et, n-Pr, i-Pr

e.g. DF

= 1B.09: Four members

IB NN

q

Ry

X
RaMe] Re—eP”” - R—P/

R=C-C,
€.9.5¢ / \x3 \
1 X4 X2
R= nl‘ iy
.- X, =Any group not attached to
e phosphorus atom through a car

83 ’ 7~
33 micals
Includes an, cyclosarin

2B(4)

Exemption: Fonofos

chemicals
les sarin

iiwy}ﬂx)»}—







Is that all a bit too Complicated?
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Is that all a bit too Complicated?

,herve agents” saxitoxin
BIX inhibit inhibits
choline reuptake e =
transporter '__,-.,f-f"”"
i action
(BT sodium potential
‘ channal (propagation)
AChE
.......‘ -.. |
CoA chollne acetyl BTX 'nh'b'ts ACh SO
transferase vesicle-releas - m-ACh-receptor
e | QNB —= (in muscarinic .
: ACh inhibits tem oo
action ", £ f" \. ) potential
potential " Ach- . ) i \ (initiation)
\transporter ACh n-ACh-receptor
\ i L > , (in neuromuscular-
: n.i.cotine/ \\ ang nsl:::'t‘i)ﬂic
activates \\\y

Presynaptic terminal Synaptic cleft Postsynaptic structure




Is that all a bit too Complicated?

"% .nerve agents” saxitoxin
_ inhibit inhibits
\\ OR, ; .......... choline
Re” \F Why stop at C10
acuon
R =Me, Et, n-Pr, i-Pr [‘-f:-:. sodlum poienta
R.=C -C_indl. cycloalkyl — i - e
e.g. Sarin, Soman Sarin:
acetyl- arin.
e 1A(1) -CH(CHy),
CT:U]TTIBf‘HLj F (I:I) {Rg R (I:I) R3
ransfera Ser2°3—OH n R1_ﬁ,_0 SerzOS—O—P—d
/ |
action AC R2 R,
potential A -CH;
"\ trans Free enzyme Free nerve agent Non-aged adduct
\ /’" — =T = - ? (in neuromuscular-
= o 3 and nicotinic
e i I el A _ system)

(U\ N

R, &
H,Cc~ ~0~ \F'c:H3 T B
Presynaptic terminal OyTTapus CIeTt Postsynaptic structure




Is that all a bit too Complicated?

Nerve agent adduct
' e
HCUOTM
: ptential
R [pagation)
acetyl-
COA Cr1omnT O R
tranj 1 S 3
—0-P-0
action R,
potential
1 adduct
Pr bture |

#EERR
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A Matter of Size

" R,= C3(sarin)




Families also help to mitigate issues of “designer”
compounds being exempt from monitoring and control

W

DESIG




Are Individual Chemicals any Less Complicated?

I-PrO_ ,/O -PrO_ .0 I-PrO_ .0

PC Ps /P.,//

H;C F H;C F H;C F

Sarin (R)-(-)-Sarin (S)-(+)-Sarin
CAS 107-44-8 CAS 6171-94-4 CAS 6171-93-3

Schedule 1.A.01

ZIN
q

&) OpCw

éll
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Are Individual Chemicals any Less Complicated?

“R” Enantiomer Sarin “S” Enantiomer
(clockwise) (counterclockwise)

C "
/ 'P ro\ P/ /O For the other enantiomer, ?

switch the positions of the

/- \ .
H 3C F fluoride and the [yl (CH>)

that is connected to the

Sarin

CAS 107-44-8
Schedule 1.A.01

Can you superimpose these two enantiomers onto one another? No?
That’s because they are mirror images.
Similarly, can you superimpose your own hands? Your hands are also
mirror images of one another.

':> A

/
Stereoisomers should still fall under the Schedule
of the parent compound (SAB Recommendation)




sulfur

S 34 / 16 protons

+
16 16, 17, 18 or 19 neutrons

32 4 isotopes (32S, 33S, 34S,35S)
[32.059, 32.076]




94.99 %

0.75 % sulfur mustard: bis(2-chloroethyl)sulfide
> as listed within Schedule 1.A.04 under
4.25 % CAS 505-60-2

0.01 %

this isotopically labelled form has CAS 6755-76-6




:

Just to complicate things more:
Hydrogen isotopes are written in chemical [

structures as: H (1H), D (2H) or T (3H) ‘a\\
f-PrO\PfIIC:} )\“\6
1 : rsulfide |
sarin

e 1.A.04 under
Schedule 1.A.01

CAS 107-44-8

i-Pro__0

P\
F

sarin-d,

5 6755-76-6

CAS 104801-08-3

' 4



Salts?




Why Does This Matter?

O\?/ 0] 0
/o )\w/\/S\P// )\w/\/S\P//
Ny VAR ~ VAR

R =Me, Et, n-Pr, i-Pr
R=C-C_incl. cycloalkyl
R =Me, Et, n-Pr, i-Pr
roton. > >

HNa: Bis(2-chloroethyl)ethylamine |

| .
CI/\/N\/\C| ngher pH

=5 4

HN2: Bis(2-chloroethyl)methylamine
Cl

€

H
Saxitoxin
e T 1A(7) \ +/ L H
HN3: Tris(2-chloroethyl)amine Cl/\/ \/\C| ower p
Nitrogen mustards “0‘
ogm(ts) '\Oa\s \edq

e
Are salts of 1A.04 and 1A.07 chemicals scheduled? d“\ed ot sc“e(\“
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Scheduled Chemicals Database

New user? | Forgot your password?

~32,000 CAS numbers assigned
to Scheduled Chemicals

Disclaimer | OPCW

Search chemicals

Send a comment



ORGANISATION FOR THE
PROHIBITION OF CHEMICAL

» OPCW Home » Scheduled Chemicals Database

Scheduled Chemicals Databasq

New user? | Forgot your password?

~32,000 CAS numbers assign
to Scheduled Chemicals

Chemicals
Ordered by Schedule and by CAS Registry Number or Key

Chemical name: |-Isobutyl-3-methylbutyl isopropylphosphonoflucridate
Schedule: 1AD01

< CAS RN: > HS code: 2931.39

Molecular formula: CI2ZH26F02P

CAS Index Name: Phosphonofluonidic acid, 1-methylethyl-, 1-isobuwiyl-3-
methylbutyl ester

TUPAC name: |-Isobutyl-3-methylbutyl isopropylphosphonofluoridoate

Synonyms: Phosphonoflecndic ackd. |-methylethyl-. 2 6-dimethylhept-4-yl ester
O-1-Isobutyl-3-methyiburyl isopropylphosphonofluoridate
2_6-Dimethylheptan-4-yl 1-methylethylphosphonofluoridase
2 f-Dimethylhept-4-yl 1 -methylethylphosphonoflnonidase

Chemical name: |-Isobutyl-3-methylbutyl propylphosphonoflucrndate
Schedule: 1ADL

< CAS RN: >

Molecular formula: CI2H26FT

—wnd. propyl-, 2.6-dimethylhept-4-y] ester
sty -3-methylbutyl propylphosphonofluoridate
2. 6-Dimethylheptan-4-y1 propylphosphonofluoridate
2 6-Dimethylhept-4-v1 propyiphosphonofleondate

Chemical name: Cyclohexyl methyl-d3-phosphonofluoridate
Schedule: 1AD]L

AS RN: HS code:  2845.90 'i‘ /O
- ) e’ | o
F

Molecular formula: CTHI 1D3F0O2P

CAS Index Name: Phosphonofluoridic acid, methyl-d3-. cyclohexyl ester
TUPAC name: Cyclohexyl methyl-d3-phosphonoflooridoate

Synonyms: O-Cyclohexyl mdenteriomethylphosphonofluoridate
O-Cyclohexyl methyl-d3-phosphonoflucridate

Handbook on Chemicals 2017 Revised version 1
www.opcw.org/our-work/non-proliferation/declarations-

adviser/handbook-on-chemicals/
Page 1 of 554
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What About Chemicals Not on Schedules?
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1993
CWC Opened
for Signature

~196,000,000 CAS Numbers
at beginning of 2017

CAS Registry Numbers

+
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et SCANNINGSPACE# - > 209 Million CAS Numbers as of July 2018..
o [— _~_! > 142 Million are organic/inorganic chemical substances
SN > 13 million new CAS numbers in past 18 months...




What About Chemicals Not on Schedules?

Which unscheduled chemicals matter?
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Answers from the Audience

Which unscheduled chemicals matter?
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What About Chemicals Not on Schedules?

aUIdE eduie

Which unscheduled chemicals matter?

The Definition of a Toxic Chemical

Any chemical which through its chemical action on life processes
can cause death, temporary incapacitation or permanent harm to
humans or animals. This includes all such chemicals, regardless
of their origin or of their method of production, and regardless of
whether they are produced in facilities, in munitions or elsewhere

Chemical Weapons Convention Article Il, Paragraph 2
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Riot Control Agents

Fauzia Nurul Izzati, Jonathan E. Forman and Christopher M. Timperley

(What is the definition of a Riot Control Agent (RCA)?

From paragraph 7, Article Il of the Chemical Weapons Convention:

“Any chemical not listed in a Schedule, which can produce rapidly in humans sensory irritation or disabling
Cisappear within a short time following termination of exposure.”

~\

physical effects which

(How do Riot Control Agents work?

RCAs produce irritation through binding to TRP (Transient Receptor Potential) receptors. This activates some
of the same biochemical pathways that are triggered by eating horseradish or hot peppers.

.

~

7

(. 5
What are Riot Control Agents?
Chemicals that meet the criteria of an RCA include the following:
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What are TRP Receptors?

TRP receptors are a family of ion channel receptors mainly located on cell membranes of multicellular
organisms. TRP receptors are classified into seven subfamilies: TRPC (canonical or classical), TRPV (vanilloid),
TRPM (melastatin), TRPA (ANKTM1 homologues), TRPP (polycystin), TRPML (mucolipin), and TRPN
(NOMP-C homologues).

TRP receptor functions are diverse; the receptors serve as versatile sensors that allow individual cells and
entire organisms to detect changes in their environment. This includes experiencing changes in temperature,
touch, taste and other stimuli (including pain).

TRPA1

CS and isothiocyanate comp
bind to the TRPAx receptor. Allyl
isothiocyanate is the main pungent
ingredient in wasabi, horseradish,
and mustard oil - this chemical also
binds to the TRPA1 receptor.

TRPV1

Capsaicin, homocapsaicin, and other
related compounds bind to the TRPVa
receptor. These chemicals are naturally
found in hot chili peppers.

~




Degradation and Environmental Fate of SII|IIII' Mustard

Scheduled Chemical Darcy van Eerten oot @ oerive. @) evovonine @ eoupemveron @ vow

®SCl + H,C—CH,  (HMD Process) f&} /\
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Metabolic pathway for TDG utilization by
bacteria isolated from the Baltic Sea
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N containers
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Toxic Industrial Chemicals

High

Ammonia (CAS# 7664-41-7)

Arsine (CAS# 7784-42-1)

Boron trichloride (CAS#10294-34-5)

Boron trifluoride (CAS#7637-07-2)

Carbon disulfide (CAS# 75-15-0)

Chlorine (CAS# 7782-50-5)

Diborane (CAS# 19287-45-7)

Ethylene oxide (CAS# 75-21-8)

Fluorine (CAS# 7782-41-4)

Formaldehyde (CAS# 50-00-0)

Hydrogen bromide (CAS# 10035-10-6)

Hydrogen chloride (CAS# 7647-01-0)
@:n cyanide (CAS@

Hydrogen fluoride (CAS# 7664-39-3)

Hydrogen sulfide (CAS# 7783-0604)

Nitric acid, fuming (CAS# 7697-37-2)

@ne (CASH# 75-44-5)

v

. Some are
scheduled

TICs listed by hazard index

Medium

Acetone cyanohydrin (CAS# 75-86-5)
Acrolein (CAS# 107-02-8)

Acrylonitrile (CAS# 107-13-1)

Allyl alcohol (CAS# 107-18-6)
Allylamine (CAS# 107-11-9)

Allyl chlorocarbonate (CAS# 2937-50-0)
Boron tribromide (CAS# 10294-33-4)
Carbon monoxide (CAS# 630-08-0)
Carbonyl sulfide (CAS# 463-58-1)
Chloroacetone (CAS# 78-95-5)
Chloroacetonitrile (CAS# 7790-94-5)
Chlorosulfonic acid (CAS# 7790-94-5)
Diketene (CAS# 674-82-8)
1,2-Dimethylhydrazine (CAS# 540-73-8)
Ethylene dibromide (CAS# 106-93-4)
Hydrogen selenide (CAS# 7783-07-5)

Methanesulfonyl chloride (CAS# 124-63-0)

n-Octyl mercaptan (CAS# 111-88-6)

Titanium tetrachloride (CAS# 7550-45-0)
Tricholoroacetyl chloride (CAS# 76-02-8)
Trifluoroacetyl chloride (CAS# 354-32-5)

Low

Allyl isothiocyanate (CAS# 57-06-7)
Arsenic trichloride (CAS# 7784-34-1)
Bromine (CAS# 7726-95-6)

Bromine chloride (CAS# 13863-41-7)
Bromine pentafluoride (CAS# 7789-30-2)
Bromine trifluoride (CAS# 7787-71-5)
Carbonyl fluoride (CAS# 353-50-4)
Chlorine pentafluoride (CAS# 13637-63-3)
Chlorine trifluoride (CAS# 7790-91-2)
Chloroacetaldehyde (CAS# 107-20-0)
Chloroacetyl chloride (CAS# 79-04-9)
Crotonaldehyde (CAS# 123-73-9)
Cyanogen chloride (CAS# 506-77-4)
Dimethyl sulfate (CAS# 77-78-1)

Diphenylmethane-4.4'-diisocyanate (CAS# 101-68-8)

Ethyl chiroroformate (CAS# 541-41-3)
Ethyl chlorothioformate (CAS# 2941-64-2)

Tetraethyl lead (CAS# 78-00-2)

Tetraethyl pyroposphate (CAS# 107-49-3)
Tetramethyl lead (CAS# 75-74-1)

Toluene 2.4-diisocyanate (CAS# 584-84-9)
Toluene 2.6-diisocyanate (CAS# 91-08-7)

https://www.osha.gov/SLTC/emergencypreparedness/guides/chemical.html
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Toxic Industrial Chemicals

TICs listed by hazard index

High Medium Low
Ammonia (CAS# 7664-41-7) Acetone cyanohydrin (CAS# 75-86-5) Allyl isothiocyanate (CAS# 57-06-7)
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Central Nervous System Acting Chemicals
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Relative Toxicity?

Median Lethal Concentration, LCt,in mg-min/m’
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1 Guidelines for Schedule 2 Guidelines for Schedule 3

The following criteria shall be taken into account in considering whether a toxic The following criteria shall be taken into account in considering whether a toxic The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1: chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a chemical or precursor, not listed in other Schedules, should be included in

(a) It has been developed, produced, stockpiled or used as a chemical weapon as chemical listed in Schedule 2, part A, should be included in Schedule 2: Schedule 3:
defined in Article II; (a) It poses a significant risk to the obj d, stockpiled or used as a chemical weapon;

(b) It poses otherwise a high risk to the object and purpose of this Convention by it possesses such lethal or incapa A fa risk to the object and purpose of this Convention because it
virtue of its high potential for use in activities prohibited under this that could enable it to be used as 1 hal or incapacitating toxicity as well as other properties that
Convention because one or more of the following conditions are met: (b) It may be used as a precursorin on H be used as a chemical weapon;

(i) It possesses a chemical structure closely related to that of other toxic of formation of a chemical listed i : the object and purpose of this Convention by virtue of its
chemicals listed in Schedule 1, and has, or can be expected to have, (c) It poses a significant risk to the : production of one or more chemicals listed in Schedule 1 or
comparableproperties; virtue of its importance in the pro 0 i o)

(i) It possesses such lethal or incapacitating toxicity as well as other Schedule 2, partA; H pced in large commercial quantities for purposes not
properties that would enable it to be used as a chemical weapon; (d) It is not produced in large comme| OH H HO his Convention.
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Toxins

What are Toxins?
Toxins are toxic substances produced by animals, plants or microbes.
They are classified by their source and mechanism of action (neurotoxic or

Aflatoxin B,

cytotoxic). Neurotoxins affect neurons and are further classified based on the

mechanism by which they create their toxic effect; the subclasses are presynaptic Sched u Ie 1 ‘\&«

neurotoxins, postsynaptic neurotoxins, ion channel-binding toxins and ionophores. S
e A

Cytotoxins affect all cell types in the body, causing cellular destruction or interfering
with metabolic processes such as cell respiration and protein synthesis.

Examples of toxins from plants
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Toxins

What are Toxins?
Toxins are toxic substances produced by animals, plants or microbes.
They are classified by their source and mechanism of action (neurotoxic or )
cytotoxic). Neurotoxins affect neurons and are further classified based on the Aty
mechanism by which they create their toxic effect; the subclasses are presynaptic Sched u Ie 1
neurotoxins, postsynaptic neurotoxins, ion channel-binding toxins and ionophores.

Cytotoxins affect all cell types in the body, causing cellular destruction or interfering
with metabolic processes such as cell respiration and protein synthesis.

Examples of toxins
from fungus

T-2Toxin

P

Examples of toxins from plants
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Bioregulators

= Endogenous molecules that regulate life processes...
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Unscheduled Chemicals that
. Pose a Risk to the Convention?
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vice from the Scientific Advisory Board
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Annex

DIRECTOR-GENERAL’S REQUEST TO THE SCIENTIFIC ADVISORY BOARD
TO PROVIDE ADVICE ON NEW TYPES OF NERVE AGENTS

the use of nerve agents against individuals in Malaysia and

o

Annex:

CS-2018-1036(E) distributed 02052018

1. Recent events i
Technical Secretariat
$/16212018
2 May 2018
ENGLISH only

NOTE BY THE DIRECTOR-GENERAL

REQUEST FOR INFORMATION FROM STATES PARTIES
ON NEW TYPES OF NERVE AGENTS

In view of the findings of the March 2018 technical assistance visit requested by the
United Kingdom of Great Britain and Northem Ireland (TAV/0218).' the
Director-General has tasked the Scientific Advisory Board (SAB) with providing
advice on toxic chy Is that have been identified as. or are s d of being. new
types of nerve agents. The SAB is currently working on this request and intends to
issue a report and brief States Parties before the Eighty-Eighth Session of the
Executive Council. The full text of the request is contained in the Annex to this Note.

The Director-General requests States Parties in a position to do so to make available,
by the end of May 2018, any information that could assist the SAB in its work.

States Parties possessing relevant information that can be provided to the SAB are
requested to contact the SAB Secretary (scitechi@opew org).

Director-General’s Request to the Scientific Advisory Board to Provide
Advice on New Types of Nerve Agents

S/1612/2018, dated 12 April 2018.

Great Britain and Northem Ireland have drawn considerable

including in the scientific community. While the Malaysia
ll-known V-series nerve agent. the incident in the United
ehly toxic nerve agent with a structure that has appeared in
jever been declarcd under the Chemical Weapons Convention.
ied in the United Kingdom incident. no information has been
d scientific literature.

| types of nerve agents have been developed as weapons has
lon for many years among experts outside the OPCW.' The
d have included organophosphorus structures that would fall
f the Convention’s Annex on Chemicals, as well as related
fures that would not belong to any of the current schedules.

from the United Kingdom incident is not included in the
result of the incident in the United Kingdom, articles are now
pciety membership pubhumom and journals” speculating on
jrties of the chemical used and other related chemicals that
loped as nerve agents. These publications have broad

vance of new types of toxic chemicals to the Convention and
ng the re-emergence ol chemical v.mpon; a ;Iear fa;.mal

future d; s b
es Parties of possible measures to addrns lhs polenml threat
emicals.

of the report of the Scientific Advisory Board at its Sixteenth Session
1); www opew org/filcadmin OPCW/SAB/cn/sab-16-01 ¢ _pdf
In Association for the Advancement of Science: R. Stone; Science; 2018,

knce.aat6324: hng www sciencemag org news/201 803 /uk-strack-shines-
developed: (b) Amenican Chemical Socicty: M. Peplow,

| : Chem. Unserer Zet

12). 3; hups:/cen acs org/articles'96/i1 2/ Nerve-agent-attack-on-spy-used-
The Rowl Socicty of Chemistry: E. Stoye: Chemiswy World,
e Slcnita ichok Jinked.
fcle.  (d) Tbc Lm\ ersity  of \Iclboumc G. Bmitberg: Pursuit,
g (€) German

|-H. Machado, M.
{schemncuro. 8500148,

Mitchell: ACS Chem. Newrosci., 2018, Just Accepted
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 1
The following criteria shall be taken into account in considering whether a toxic
chemical or precursor should be included in Schedule 1:

(a) It has been developed, produced, stockpiled or used as a chemical weapon as
defined in Article II;

(b) It poses otherwise a high risk to the object and purpose of this Convention by
virtue of its high potential for use in activities prohibited under this
Convention because one or more of the following conditions are met:

(i) It possesses a chemical structure closely related to that of other toxic
chemicals listed in Schedule 1, and has, or can be expected to have,
comparableproperties;

(ii) It possesses such lethal or incapacitating toxicity as well as other
properties that would enable it to be used as a chemical weapon;

(iii) 1t may be used as a precursor in the final single technological stage of

production of a toxic chemical listed in Schedule 1, regardless of Sched

whether this stage takes place in facilities, in munitions or elsewhere;
(c) It has little or no use for purposes not prohibited under this Convention.
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Guidelines for Schedule 2
The following criteria shall be taken into account in considering whether a toxic
chemical not listed in Schedule 1 or a precursor to a Schedule 1 chemical or to a
chemical listed in Schedule 2, part A, should be included in Schedule 2:

(a) It poses a significant risk to the object and purpose of this Convention because
it possesses such lethal or incapacitating toxicity as well as other properties
that could enable it to be used as a chemical weapon;

(b) It may be used as a precursor in one of the chemical reactions at *!
of formation of a chemical listed in Schedule 1 or Sche !

(c) It poses a significant risk to the object and
virtue of its importance in the prod:
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Schedule 3
(Used in production of Schedule 1 chemicals)
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Schedvuled chemicals, including those in schedules 1 and 2, can have scientifically and economically
important uses. This chart captures the number of yearly scientific publications that refer to them.



Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Schedule 3

Scientific Advisory Board's Recommendations ..  Z

GY = rdule 2 Guidelines for Schedule 3

Thd be taken into account in considering whether a toxic The following criteria shall be taken into account in considering whether a toxic
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Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Guidelines for Schedule 2 Guidelines for Schedule 3

‘One Last Question...

What have you learned today?




Scheduled Chemicals under the Chemical Weapons Convention (CWC)

Answers from Audience

What did you learn today?
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Scientific Advisory Board from January to July 2018

Organisation for the Prohibition of Chemical Weapons

4

Scientific Advisory Board 2018

ty
ek Lt

Summary of the First Meeting of the
Scientific Advisory Board's Tempo-
rary Working Group on Investigative
Science and Technology
(SAB<27/WP 1, dated 26 February 2018)

Report of the Scientific Advisory Board
at its Twenty-Seventh Session
(SAB-27/ 1, dated 23 March 2018)

Director-General’s Response to the Re-
port of the Twenty-Seventh Session of the
Scientific Advisory Board

(EC-88/DG.5, dated 9 May 2018)

Report of the Scientific Advisory Board on
Developments in Science and Technology for [H]

of the Chemical Weapons Convention
(RC-4/DG.1, dated 30 April 2018)

Response To The Director-General’s Request
To The Scientific Advisory Board

To Provide Advice On New Types Of Nerve Agents
(SAB-28/ 1, dated 3 July 2018)




A Prewew of Sclence for Diplomats at EC-89 (October)
The Inspectorate will join us for an interactive session of
Personal Protective Equipment and Fine Motor Skills
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