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Dear friends,

Please, find enclosed my article proposed for publication in
the next issue of the Chemical Weapons Convention Bulletin,
tackling a very important problem of implemaentation of the CWC,
starting with the declarations on possession/non possession of
CH as well as with future scientific and technological progress
within the framework of the CWC scope. - .

Because of connection with the very basic prlnc1ples of Pugwash
I would like to propose this issue alse for reflecting in the
agenda of the next CBWCS Implementation: Pugwash Study Group
Workshop to be held in the Hague 1995. -

Looking'forward to your answer and to seeing you soon -
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HEW TOXIC AGENTS AND THE CONVENTTION

Ji¥1 MatousSek™’
Director, Institute for Chemistry and Technology aof

. Environmental Protection, Faculty of Chemistry, Technical

University Brnoc, Czech Republic

The binding wording of the Chemical Weapons Convemtion
(CWC) already signed by 157 states, while 15 of them have
already deposited instruments of ratification, is based on

the general-purpose criterion as the leadlng principle. This
means, that any chemical weapons by definition (munltzons

.and devices, toxic chemicals, eguipment specifically

designed for uging C®#), no matter whether they are
specifically defined or described, already known or still
generally unknown, are prohiblted (unisss in types and
quantities used for purposes non  prohibited by ths
Convention).

This iInterpretatien makes no difficulties as for
munitions and devices, as well for specifically designed
equipment concerned, but already the problem of harassing
and incapacitating agents, covered by the conception of
Tiot-control  agents shows the difficulities with uniformly
and geperally accepted interpretation of the very hasic
principie of the Convention derived from the definition of
the chemical weapons in the case of toxic chemicals.

Tha relevaent provisions of the Convention apply for
toxic chemical as defined for the purposes of the
Convention, i.e. for amy chemical possessing such
toxicological characteristics (without bheing 1imited by
guantitative toxicity parameters), giving the agent the
quality to be Iintended for use as chemical weapon, i.e. to
cause death or even tamperary  harm (including only
incapacitation} and ‘therefore developad, produced and
stockpiled.

Tha need for listing toxic chemicals in Schedules te be
able to wverify the lmplementatlon by the state parties of
relevant provisions, both prohibitions and commitments, is
steadily leading some people to the major misunderstanding
that prohibited are only compournds listed in schedules,
mainly in Schedule 1. The general opinion among uninformed
or semi-informed people on the CWC, I hava already very
freguently met is, that CWC iz gomething like the list of

*+professcor Ji¥i MatouBek, Dipl.Eng., PhD, DSc, is former
director, Czechoslovak NBC Defence R&D Establishment and
member of the Czachoslovak Delegation to the CD in Geneva

iZoo2




13710 "84 14:44 /o042 5 43211101 YUT FCB BRNO

sz -

prohibited compounds. Even the negoti=tors frem the €D in
Geneva would remember thet such idea (Tchemical weapons are
those listed in schedules®™) appeared as a negotiating
position temporarily at one delegation in 1984, when the
schedules ware Introduced for the first time.

Why the CWC needs Schedulies?

Listing of toxic chemicals in the sSchedules is vis-a-vis

to the above wnmentioned gsneral-purpose criterion clearly
secondary buk extremely important, predetermining the fate
of concrete toxic chemical within the system of verification
régimes and its destruction in the case of the most
dangerous chemicals posing the highest risk for the
Conrvention.

It is obvious that at the time being, the Schedules
contain only generally accepted lists of compounds situated
into individual Schedules according to the risk they pose to
the Convention. It is understood that only commonly Kuown
compounds, used as chamical warfare agents since the first
massive use on April 22, 19185 and then in chemical war and
other conflicts and compounds never used but generally knoun
to be intended for eventual use by CW possessing states bhave
basn included.

At the time being, Schedules do not list compounds that
have not been yet introduced imto chemical warfare arsenals
but one can assume that countries possessing CW have been
carrying out R&D on new compounds till the receant time and
maybe that some of them still continue abt least in the
research, because CWC has not vet entered into force. It is
highly probable that the research in this flald will bea
never stopped worldwide because it bhardly would be the
matter of prohibiticn. Therefore new toxic compounds
candidate for chemical warfare agents would appear any time
in future, moreover even Iin the framework of the
non-CwaA-oriented research.

An important gquestion in this respect is, how to reflect
these facts nowadays and in the future, because it is really
impossible to reiy that <the genaral-purpese coriterion
would act aukomatically without being supported by the
necassary role of Schedules as an undlv1sible part of the
verification mechanism.

on the one hand, absence in the Schedules of any toxic
chamical, actually possessed by the state party as a part of
his chemical arsenal will be no excuse for this state party
net to reveal it in {ts declarztion on possesion/non
possegaion of chenmical weapons. This means that the

legislation of any signateory state and then of the party to
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the Convention must accept the obligation net to develop,
stockpile, produce and use ady toxic chemical, even if it is
not scheduled, if it meets the signs as defined by the
Cenvention.

on the other hand, the international verification
systom, carried out by the organs of the OPCW and its
Technical Secretariat need to have in the hande necessary
data, starting with formulae, physicochemical and texic
properties, necessary characteristics for instrumental
verification, like IR, NMR and MS spectra of such not
generally Inown toxic chamicals, their Precursers,
by-products and degradation products, not +to speak about
anough gqualified knowledge oTt the protection,
decontaminetion, first aid, treatment and Iike.

Everyone would agree that the Schedules are open—ended:
they have to count with the scientific and technological
progress which can be neither stopped nor braked either by
any decrse or even action of good will. That is, why
everyone informed should undertake relevant measures to
contribute to corresponding amendment eof the Schedules, be
1t govermments, NGOs or concerned scientists even 1IFf
individuals. .

It can be expected that the first major amending of the
Schedules, mainly of Schedule 1 would proceed as a result of
the information <contained iIn the declarations on
possession/non possession submitted by the state parties -
owners of chemical weapons.

Is there any risk for the aWC ©ill that time, i.e. as
generally expected, during less than one year? I suppose
nct, but only in the case that the interpretation of the CWC
provisions is uniform in all signatory states, that is, if
all signztories honour the ganeral-purpose criterion
actuzlly as the leading principle and reveal their complex
chemical arsemals (if they are possessors) guits complately.

But thera is still reason for a concern bearing in mind
various approaches +to the interpretation of the CwWe.
Thereforea, I do sincerely Dbelieve that without
underestimating any country and even without any concrete
suspicion on the lack of enougk good will in any country, it
is time to think on amending the Schedules, mainly Schedule
1 just now to cover the very start of the implewantation of
the CWC from the begimming, 1.e. since closing facilities
and submitting declarations.

One have reascon to ke convinced that the CW-possessor
states have been conmtinuing +their CW development far beyond
what is represented by the 1listed compounds meinly in
Schedule 1 &and that some compounds nay exist, not vet
incorporated inte this Schedule, posing high concrete risk
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te the cConvention, hoth per se as in the form of key
precursors, intended for binary systems generating above
mentioned compounds as a result of use of munitions and

devices.

. New supertoxic lethal chemicals, their binary components
and Schedule 1

Armex on Chemicals and its part (A) Guidelines for
Schedules of cChemicals clearly indicate the criteria to be
taken inte account in considering whethar a toxic chemical
or precurscr should be included in Schadulae 1.

For present consideraticn, even if the criterion (a)
connected with actual development, production, stockpiling
or use cannot be proven at a moment, the criterion (k) is
the reason for starting the procedure of amending Schedule
1. The criterion (b} contains mention on posipg high risk to
the chiject and purpose of the CWC by virtue of the
compound-s high potential for use in activities prohibited
under CWC because one or more of the conditions defined in
paras (i), (il) and (iii), referring on the closely rslated
structura tco other Iisted chemiczls, on possessing such
lethal or Iincapzcitating toxicity as - well as other
proparties  qualifying the compound for use and on the
possibility of use as a key precursor, while having (c)
little or no use for non-prohibited purposes.

To show that this problem is guite serious, I would like
to reveal one concrete case that can serve as an exampie for
fuifilling the Guidelinas for amending Schedule 1-

A case example for amending Schedule 1

In the second half of the 19705, some reports appeared
that the US planned to introduce & new supertoxic lethal
agent with intermediary wvolatility (Iva - Intermediate
Volatiiity Agent) to amend and in fubture to substitute Ffor
hoth then operational agents, i.e. GB and VX.

According te some datz, this agent (IVA) was planmned to
bhe intreduced as bipary TVA-2 to substitute even for both
GB-2 and VX-2 in +the future muniticons and dJdevices,
simplifying thus substantially the perspective US chemical
argsenals in the 1990s as then presumed.

The reason for introducing such an agent was obvicus:
GB is too volatile egpecially in summer or/and in hot

idipos
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climate while VX possessing extrewely high percutansous
toxicity (about 15 mg/man) has a very low tension of
saturated vapours and very low vaolatility. This is why any
clothing barrier hinders to penetrate it to the skin surface
in vapours which iIs the condition <for achieving small
efective doses cover even field clothing. Therefore, VX being
highly toxic over unprotected skin possesses relastively low
effectiveness over any clothing barrvier. This phenomenon
disqualifies considerably this agent.

The new agant was considered te combine the advantages

of both GB and VX, i.e. higher volatility of GB enabling the
creation of high vapour concentrations over the target area
necessary for aquick and high effect through inhalation,
together with high percutanacus toxicity of VX and to remove
already mentioned disadvantages of both GB and VX.

™11 now, no data have been published concerning this
intermediate volatility agent, its structure,
physicochemical and toxic properties and other information
relevant from the point of view of the chemical defence,
neither became cliear, whether R&D continues or whethsr and
at which stage it has been stopped in the US or whether
there were similar attempts in any cther chemical weapons
rpossessor country.

It is however without any doubt that such a new agent,
like any new potential agent toc be intreduced or actual
agent already introduced into the chemical arsenals in any
country could have considerable impact on the tactics of
chemical defances and effectiveness of operational methods
and neans of physical and medical protection and as such
would pese high risk for the CWC.

Therefore, even non~-CW-pessessing countries, feeling
themselves endangered devoted great deal of attention to
such an agenht, of course solely for the reasons of
protection. One of such countries was Czechoslovakia, thank
to its exposed strategical position in its modern history,
coinciding with the history of chemical warfare.

Myself, being as c¢olonel in charge of the director for
research in the Czecheslovak NBC Defence R&D Establishment
(then Research Institute 070 in Brne) in the 1980s,after
careful analysis of open and other scurces started the
research on the new group of compounds, presumably potential
IVA in May 1983. Under ny personal leadership, a group of
Czech defence chemista (J. Matousek, J, Moravec, J. Chalupa,
I. MaS3ck, M. RKonedny and R. Slejdka) carried out the primary
research with the zim to synthetise and characterise (from
physicochemical and toxicological point of view) relevant
compounds and to assure the small-scale production to ernable
ths secondary research. Maln aim of +the sacondary research
was to establish the impact of ralevant compound(s)} on the
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already operational methods and means of the Czechoslovak
Army and Civil Defence for physical and medical protection,
i.e. on the set of protechkive and rescue means and systeoms,
such as respirators, protective clothing of all kinds,
methods for field detection, monitoring and fileld analysis,
means  and methods of decontaminatrion of all kinds, means and
methods Ffor the first aid and medical +treatment. The .
secondary research proceeded at the end of the 1980s and in
early 1990s in all relevant departments of Research
Institute 070 in Brne, corresponding medical part at the
Military Medical Academy in Hradec Krdlové under leadership
of V. Hrdina.

The research was considered as top secret in the very
primary phases, Therafore we bave marked the group of
compounds under research arblitrarily and only for internal
communication by the cryptonym GV (due te the similarity
with both ¢ and V agentg}. We decided never to use both
napes, i.e. the cryptonym  zand chemical name or chemical
formula togaether. The zeason was obvious. FPirst of all,
using parts of the US army code could have brought future
problems in interoational commmication  because our
designation was considered not to correspond to the
potential (or actual) US Army code. Thiz expectation has
been proven as correct, actual code used in the US for our
compound({s) is GP. Secondary, it was necesgary to avoid any
suspicion that Czechoslovakia was carrying R&D of offensive
chemical weapons assets. This was very serious in the time
of the last rize of East-West confrontatiorn (synchronic with
the begimming of +the star Wars era, of deployment of IMP
nuclear forces in Burope and preparzstion for starting the
binary weapons production programme in <the US). Especially
the latter issue and its Jjustification was comnected with
compilation by CIA of wvaricus 1lists of pcessessors of
chemical weapons, containing, comtrary to tha truth, evan
Czechoslovaklia. As wall known, even prestigicus authors (our
friends and colleagues), like J.P.Robilason and H.G. Brauch
in their review reports held <(zechoslovakia for owner of
chemical weapons till the end of the 19808 and even later,
obviocusly uging the CTIA database. (I azlse have protested
several +times at various international fora against the
accusation that Czechoslovekia was stockpiling chemical
weapons and that USSR deploved or stored chemical weapons on
our territory}.It was alse decided not to publish the
results prematurily.

But I think that nowadays, in the time of the last
preparaticone for ratificatlions and entering the CWC into
force, the correct momenum has come to reveal the principal
results of our research to show to the commnity of defence
chemigts that the resl danger of ipbtroducing such new
supertoxic lethal  orgznophosphorus compounds actually
exigts.
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From all possible models onto consideration a group of

organophosphorus compounds corresponding to the general
formula

(RN 0

v TS X(CH,)_N(R?),

was chosen for research.

Corresponding compounds, N, N-dialkylaminoalkyl
{dialkylamido)fluorophosphates, were prepared by varicus
methods, potentially sultzble for presumed binary system.
For preparatory purposes, to ocbtair compounds with the
highest yields and purity, tha reaction of
dialkylamidophosphoryldifluoride with corresponding
alcocholate was usead: ’

(R*) N > (R*)}_N o
*~pZ + wao(eu ) M) —= < % INaF
F F F O(CH_ ) _N(R*}

The reaction was carried ogut Iin n-hexane solution and
subsequent purification by distiilation was necessary.

The compounds have limited stablility which does not khinder
their possikle use in binary systems, potantizl precursors
baing encugh stable.

Basic data on prepared compounds show™ that thay
corregponds to the +types of agents with intermediary
velatility. 2ll compounds of this group possess extremely
high toxicity and enzymic activiiy, comparable with the most
toxic G and V agents. The highest percutansous toxicity
exerts the most simple agent. i.e. 2-dimethylaminoethyl
(dimethylamido)fluorophosphate (DMAEDMAFP), while lower than

For the group of compounds, bhasic physical, chamical and
tozic properties were determined. Individual compounds were
characterised baeside © of elemental analysis by *B-NMR
(nucicar magnetic resonance), IR and mass spectroscopy. For
further works, methaods of detection and determination were
elaborated as well.

The results, published for the firgt time have
shown*that a new group of supertoxic lethal organophosphorus
compounds exists zg candidate for new chemical warfare
agents, possessing extremely high inhalation toxicity and
very high percutaneous toxicity. '

Toxicity parameters are given in Table 1 as
compared with operaticnal chemical warfare agents.
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Toxicity of 2-dimethylaminoethyl (dimethylawmido)V
fluorophosphate (DMAEDMAPPE)
as compared with other relevamt organophosphorus chemical
warfare agenis

C Table 1
mean values of Lb__ mg/kg for rats
Compound
intramuscular {(i-m.) percutaneous {p.c.}
cB 0,096 84,00
GD 0,069 11,25
cF 0,080 3,94
X : 4,018 a,077
DMAEDMAFP 0,017 1,37

Beside of high toxicity, the simple method of synthesis
is to be stressed, utilising the key precursor, e.g.
(CH ) NP(O)}F_ that Is wvery easily accassible. This poses
great dangar for the CWC and thus speaks for the inclusion

of both dialkylaminealkyl (dialkylamide)fluorophosphates, as -

well as of their key precursoers
dialkylamidophosphoryldifluorides inte Schedule 1, because
they pose much higher risk, than e.g. GB, 6D, GF and their
key pracursor, methylphosphonyldifluoride, CH_F(O)F.

Conciusions

This work shows that a new group of supertoxic lethal
crgangphosporus compounds exist as candldate for new
chemical warfare agents with possible use in binary systems,
more dangerous that most of the operational toxic agents.

This means that it is necessary to count with such or
similar compounds in the framework of chemical defence where
the known list of chemical warfare agents should not be
considered as definitely closed.

Whether such or similar compounds were actually
developed and tested as candlidate chemical warfare agents
and whether they have been zlrsady introduced intoc chemiczal
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arsenals is up to the responsibility of the countries
possessing chemical weapons. It can bhe bhoped that this will
be refiected within the ratification process on the CWC in
those states and mainly In their declarations onn the
possession of chemical weapons. .

Anyway, for the commnity of the states having already

" signed the CWC, it is extremely Important the correct

interpretation of the Convention, malnly of its leading
principle of gameral purpose critericn and only of
conplementary rele of schedules ag a tool for verification
exercises. Navertheless, vis-a-vis te the existence of such
compounds and hopefully +to the contribution of open and
frank declarations on possession of chemical weapons, it is
just now the +*ime to think how to amend the schedules,
representing the major threat to the CwWC.

I consider this ‘fack as an important challenge for
praparing for effective and veriflabla general and
comprehensive bhan of chemical weapons.

I would like also to propose starting the procass of
amending Schedule 1 with
N, N~-dialkylaminoalkyl dialkylamidefiuorophosphates and with
corresponding key precursors, i.e dialkylamidophosphoryldi-
fluorides. :

Notez and references

1 MatouSek, J., Madek. I.: On the rew potential supertoxic
tethal organophosphorus chemlcal —warfare agents with
intermediary volatility. The ASA Newsletber, vol. 44, 19%4

2 Technical details on syntheses and properties of the
compounds will be published elsewhara.
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