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University of SusseJt 
Brighton, BN1 9RF 
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Please, - find enc.losed my article proposed for publication in 
the next issue.of the Chem.i.cal. Weapons'canv.en€ion'Bulletin, 
t~Ckling a very important problem of i.m.plemen~ation of the ewe_ 
$tarting with the declarations on possession/non possession of 
cw as well as with future.scientific and technological progress 
within the framework o:f tha ewe scope •. · 

Secause of connection with the very basic principles of Pugwash 
I would like to propose this issue also for reflecting in the 
agenda of the next CBWCs Implementation·Pugliiash Study Group 
WorkshOP. te be held in the Hague 1~95. · 

Looking f o:r:ward to your answer a:nd to seeing you tSoon 

Friently Yours 

.. ;1~£ 

. Jifi Matau.S~ 
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NEW TOXIC AGENTS AND THE CONVENTION 

Jff:i. M:a.touSek ..... ) 
Diractor, Institute for Chemistry and Technology of 

. Environmental Protection, Fa.cul ty of Chemistry, Technical 
University Brno, Czach Republic 

'I'he binding wording o:f the Chemical Weapons Convention 
(CWC) already siqne.d by 1.57 states, while 15 of them have 
already·deposited instruments of ratification, is based on 
the general-purpose c:riteri.on as the leading principle. This 
means, that a:ny chemical weapons by definition (munitions 
.and devices, toxic chemicals, equipment specifically 
designed for using CW) , no matter whether they are 
specifically defined or described, already known or still 
generally unknown, are prohibitQd (unless in types and 
quantities used for purposes non prohibited by the 
convantion) • 

This interpretation makes no difficulties as for 
~unitions and devices, as well for specifically designed 
equipment concerned, but already the problem of barassing 
and incapacitating agentsr covered by the conception of 
riot--con.trol aaent:s shows th.a difficulties with uniformly 
and generally accepted interpretation of the very basic 
principle of the convantion derived from tha definition o~ 
the chemical. weapons in the case of toxic chemicals. 

ThG relevant provisions of the convention apply for 
toxic chemical. as defined for the purposes of the 
Conve.ntion, i.e. for any chemical possessing such 
toxicological characteristics (without being limited by 
quantitative toxicity parameters), giving the agent the 
quality to be intended for use as chemical weapon, i.e. to 
cause death or even temporary harm. (including only 
incapacitation) and therefore developed, produced and 
stockpiled. 

The need for listing toxic chemicals in Schedules to be 
able to verify the implementation by the state parties of 
relevant proVisions, both prohibitions and commitments, is 
steadily leading some people to the major misunderstanding 
that prohibited are only compounds listed in SChedUles, 
mainly in Schedule 1.- Tb.a general opinion among uninformed 
or semi-in.formed people on the. ewe, I have alraady very 
frequently met is, that ewe is something like the list of 
----------~-------~-·~~~--~----------~~-~-------
+>Professor Jiri Matou.Sl!k, Dipl-Enq_, PhD, DSc, is former 
director, Czechoslovak NBC Defence R&D Establishment and 
member of the czachoslovak. Delegation to the CD in Geneva 

141002 



13/10 '94 14:44 'il0042 5 43211101 \'UT FCH BRNO 

- 2 -

Jlrohibited compounds. Even the negotiators fro:m. the. CD in 
Geneva.would remell!her that such idea { 9 chemi..cal weapons ara 
those 1isted in schedules ... ) appeared as a negotiating 
position temporarily at one delegation 'in 1984, when the 
sehedulas ware introduced for the first time. 

Why the ewe needs Schedules? 

Listinq of toxic cheDticals in the SChedules is vis-a-vis 
to the above mentioned general-purpose criterion clearly 
seeondary·but extremely important, predetermining the fate 
of concrete toxic chemical. within the system. of verification 
regimes and its destruction in the case. of the most 
dangerous chemicals posing the highest risk for the 
Convention .. 

It is obvious that at the ti:me 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 known 
compounds, used as chemical war'.fare agents since the. first 
massive usa on April 22, 1915 and than in chemical war and 
other conf1icts and compounds never used but generally known 
to be intended for eventual use by CW possessing states have 
bean inclUded. · 

At the time. being, Schedules do not list compounds that 
have not Joeen yet introduced into chemical warfare arsenals 
but one can assWD.e that countries possessing CW have been 
carrying out R&D on new compounds till the recent time. and 
maybe that some of them. still continue at least in the 
research, because ewe has not yet entered into force. It is 
hiqhJ.y probable that the research in this f ial.d ~i11- bQ 
neve.r stopped worldwide because. it hardl.y would ha the 
matter of prohibition. Therefore new toxic comp0unds,. 
candidate for chemical_ warfare agents would appear any time 
in fUtura, :moreover even in the framework of the 
non-CWA-oriented research. 

An important question in this respect is, how to reflect 
these facts nowadays and in the future, because it is really 
im.possibl.e to re1.y that the general-purpose criterion 
would act automatically without being supported. by the 
necessary rol.e of SChedules as an uncU visible part of the 
verification :mechanism. 

On tha one hand, absence in the Schedules of any toxic 
che.micalr actual.ly possessed by the state. party as a part of 
his chemical. arsenal will be. no excuse for this state party 
not to reveal it in its declaration on possesionjnon 
possession of chamical weapons. This means that the 
l.eqislation of any siqnatory state and then of the party to 
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the Convention mu.st accept thQ obligation not to developr 
stockpil.e, produce and use a:riy toxic chemical, even if it is 
not scheduled, if it meets the signs as defined by the 
Convention. 

On the other handr the international verification 
system, carried out by the. organs of the OPCW and its 
Technical Secretariat need to have in the hands necessary 
data, starting with . formulae, physicochamical and toxic 
properties, hecessary characteristics for instrumental 
verification,. like IR, .NMR and MS spectra o:f such not 
qenerally known toxic chemicals, their precursors, 
by-products and degradation products, not to speak a.Dout 
enough qualified knowledge · on tha protection, 
decontamination,. first aid,. treatment and li.k.a. 

Everyone would agree that the Schedules are open-ended: 
they have to count with the scienti~ic and technological 
progress which can be neither stopped nor braked either by 
any decree. or even action of good will. That is,. why 
everyone infonned should und.e.rta.ke relevant measures to 
contribute to corresponding amendment of the Schedules, be 
1 t governments, NGOs or concerned scienti.sts even if 
individuals. 

It can be expected that the first major am.endinq of the 
Schedules, mainly of Schedul.e l. would proceed as a resul.t of 
the information contained in the declarations on 
po5session/non possession subll1itted by the state parties -
owners of chemical weapons. 

rs there any risk for the ewe til.1 that timer i.e. as 
qenerall.y expected, durinq less than one yea:r? I suppose 
not, but only in the case tba.t the interpretation o:f the ewe 
provisions is uni.form. in all signatory states, that is, if 
all signatories honour the. general-purpose. criterion 
actually as the leading principle and reveal their COlllplex 
chemical arsenals (if they are possessors) quite complatel.y. 

But there is still reason for a concern :bearinq in ?D..ind 
various approaches to the interpretation . of the ewe. 
Therefore, I do sincerely believe that without 
u.nderestilllating any country and even without tJity concrete 
suspicion on the lack cf enough good will in any country, it 
is time to think on amend:in9 th.a SChedules, mainl.y Schedule 
1 just now to cover the very start o"t the implementation of 
tha ewe from. the beqinning, i.e. si:o.ea closinq facilities 
and submittinq d.ecl.arations. 

one have reason to be convinced that.the cw-possessor 
states have been continuing their cw development far beyond 
What is represented by the listed compounds mainly in 
Schedule l and that solne compounds :may erlst, not yet 
incorpora.ted into this schedule., posing hiqh concrete. risk 
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as in the for.m. of key 

systems generating above 
of use of munitions and 

to the Convention, both per se 
precursors, intend.eel for binary 
mentioned compounds as a result 
devices. 

New supei:toxic 1ethal cbend caI.s,. their binary components 
and Schedule 1 

Annex on Chemical.s and its pa.rt (A) Guidelines for 
Schedules of Chemicals clearly indicate the criteria to be 
taken into account in considering whethe.r a toxic chemical 
or precursor should be included in Schedule l.. 

For pre.sent consideration, even if ~e criterion {a} 
connected with actual development, productionr stockpiling 
or use cannot be proven at a moment, the criterion (b) is 
the reason for starting the procedure of am.ending Schedule 
l. The criterion (b) contains mention on posing high risk to 
the object and purpose of the ewe by virtue of the 
compound's high potential for use in activities prohibited 
under ewe because one or more of the conditions defined in 
pa.?:aS {i}, {ii) and (iii}, referring on the closely :related 
structure to othar listed che:micals, on possessinq such 
lath.al or incapacitating toxicity as· well as other 
properties . qualifying tbe coJllPQund for use and on the 
po21sibil.ity of use as a key precursor, while having (c) 
little or no use for non-prohibited purposes. 

To show that this problem is quite serious,. I would like 
to reveal one concrete case that can serve as an example for 
:fuJJ:illing the Guidal.ines for amending schedule l. -

A. case examp1e f o-r amendin<J Schedule 1 

In the second half of the 1970s, some reports appeared 
t:bat the us planned to introduce a new supertoxic lethal 
agent with intermediary volatility (IVA Inter.mediate 
Volatiiity Agent) to amend and in future. to sUbstitute for 
.both then operational agents, i.e. GB and vx. 

Acco.rdinq to some data, this aqent (IVA} was planned to 
be. introduced as binary rvA-2 to substitute evan for both 
GB-2 and VX-2 in the future. :munitions and device~, 
simplifying thus substantially the perspective US che:mi.cal 
arsenal:; in the 1990s as thgn presumed .. 

The reason for intrOducinq such an agent t.tas obvious: 
GB is too volatiie especia11y in summer or/arid in hot 
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cii:mate. while vx possessing extremely hiqh percutaneous 
toxicity (about 15 mg/man) has a very low tension of 
saturated vapours and -.Yery low volatility. This is why any 
clothing harrier hinders to penetrate it to th.a skin surface 
in vapours which is the condition for achieving small 
efective doses over even field clothing. Therefore, VX. being 
highly toxic over unprotected skin possesses relatively low 
offectiveness over any clothing barrier .. This phenomenon 
disqu.a1ifies considerat:i1y this aqent. 

The new agent was considered to coll'lbine the advantages 
of :both GB and VX, i.e. higher VC?latility of GB enablinq the 
creation of high vapour concentrations over the target area 
necessary for quick and hiqh effect through inhalation, 
toqeth.er with high percutaneous toxicity of VX and to remove 
already mentioned d.isadvantaqes of both GB and VX.. 

Till now, no data ha.ve. been published concerning this 
interniediate volatility ag-ent, its structure, 
physicochem.ical and toxic properties and other info:?:l!lation 
relevant frO'.lll the point of view of the Chemical de.fence, 
neither became clear, whether R&D continues or whethar and 
at which stag-e. it has been stopped in the. US or whether 
there were similar attempts in any other chemical weapons 
possessor country. 

It is however withOut any doubt that such a new aqent, 
like any new potantial agent to be introduced or actuai 
agent already introduced into the chendcal arsenals in any 
country could have considerable impact on tj:ie tactics of 
chem.ica1 dafences and effectiveness of operational methods 
and means of physical and 111.edical protection and a:s such 
would pose. high risk for the ewe. 

Therefore, even non-CW-possessing countries, feeling 
themseJ.ves endangered devoted great Cleal of attention to 
such an agant, of coitrse solely :for the reasons of 
protection. one of such countries was C~ech_pslovakia, thank 
to its exposed strategical position in its modern history, 
coinciding with the. history of chemical warfare. 

Myself, being as colonel in. charge of th.a director for 
research in the Czechoslovak NBC Defence R&D Establishlnent 
(than Research Institute. 070 in Brno) in the 1980s,after 
careful analysis 0£ open and other sources started the 
r•search on the new group of compounds, presumably potential. 
IVA in May 1983. Under my personal leadership, a group of 
Czech de:fence cha.mists (J • .Ma.tou.Sek:r J, Moravec, J. Chalupa, 
I. MaSek, M. Koneeny and :R- Slejska) carried out the primary 
research with the aim to synthetise and characterise (from 
physieoch.emical. and toxicological point of viaw} relevant 
compounds and to assure the small-scale production to enable. 
the secondary re.search. Main aim of the secondary research 
was to establish the .i:mpaet o.: :rel.evant COlJlPOund(s} on the 
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already operational methods and means of the C.zachosloV'ak 
Army and civil Defence for physical and medical protection,. 
i.e.. on the set of protective and rescue me~s and systems, 
such as respi_ratora, protective clothin.9 of all kinds, 
methods ~or field detection, monitoring and field analysis,. 
:means and :methods of decontmnination of all kinds, means and 
.zaethods for the first aid and med.i.cal triilatm.ent. The 
secondary research proceaded at the end of the 1980s and in 
ea:rly 1990s in a11 relevant departments of Research 
:Institute 070 in Brno 11 corresponding medical part at the 
Military Medical. Academy in Hradec Kralove under 1ea.dershi.p 
of V. Hrdins.-

The research was considered. as top secret in the very 
primary phases. Therefore we. have marked the group of 
co1rtp0unds under research artiitrari.ly and only tor internal. 
communication by the cryptonpi. GV (due to tha similarity 
with both G an4 v ag.ants} - We decided never to use both 
nmaes,. i_e. the ceyptonym. . and chemical name or chemical 
formula together. The reason was obViou.s. Fi:rst of all., 
usinq parts of the US army code could have brought future 
problems in international communication be.cause our 
designation was considered not to correspond to the 
potential {or actual.) us Army code. This expe.ctation has 
been proven as correct, aetual coda used in the us for our 
co:m:pound{s) is GP- secondary, it was necessary to avoid. any 
suspicion that Czechoslovakia was earryinq R&D of offensive 
chemical weapons a&Sets. This was very serious in the. time 
of the. 1ast rise of East-West confrontation {syncbronic with 
the beginning of the star Wars era, of deployment of IMF 
nuclear :forces in Europe and preparation for starting the 
binary weapons production programue in the US). Especial.ly 
the latter issue and its justification lltas connected with 
coEpi:Lation by CIA of various lists of possessors of 
che.mical weapons, contain.inq, contrary to tha truth, evan 
c~eohosl.ovakia. As .wall known, even prestigious authors (Qur 
friends and collea.quas), like J-P-Robinson and. H.G. Brauch 
in their ravie.w reports held Czechoslovakia for owner of 
chemical weapons til.1 the. end of the 1980s and •ven later,. 
obv.1ously using the CIA database. (I also have protested 
several times at various international fora against the 
accl.tSation that Czechoslovakia was stockpiling chemical 
weapons and that USSR deploie.d. or stored chemical weapons on 
our tarritory) .. It was also decided not to publish the 
results prematurily. 

But I.think that nowadays, in the time of the. last 
preparations for ratifications ·and entering the ewe into 
force, tha correct :momenum has come to reveal. the principal 
results ot our research to show to the coml1\1lnity ot defence 
chemists that the real danger of introducing such new 
supertoxic 1.atbal. organophosphorus c:ompomids actaa11y 
exists. 

IZJ007 
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FrOln. a11 possible :mod.e1s onto consideration a group of 

orqanophosphorus compounds corresponding to th.a general 
f orm.ula 

was chosen for research. 

Corresponding compounds, N,N-di.alkyla:minoal.kyl 
(qialkylamido)fluorophospbates, were prepared by various 
methods, potentially suitable for presu:m.ed binary system.. 
For preparatory purposes, to obtain compounds with the 
highest yial.~ and purity,. the raac.tion of 
dialkylamidophosphoryldifluorida with co:rresponding 
alcoholate was used: 

The reaction was carried out in n-hexana solution and 
subsequent purification by di~ti1lation was necessary. 
The compounds have limited stability which does not hinder 
their possible use in binary systems,. potential precursors 
bei.nq anouqh stable.. 

Basic data on prepared C0111p0Unds sh.or that they 
corresponds to the types of agents with intermediary 
vol.atil.ity'. All. colD.p<>und.s of this group possess extremely 
high toxicity and enzymic activity, comparable with the most 
toxic G and v agents. The. highest percu.taneous toxicity 
exerts the. most siJllPle agent. i.e. 2-dimethylaminoethyl 
(dimethylamido)fl.uorophospha:te {DMAEDMAFP), while. lower than 
v.x. 

For the group of compormc:ls, basic pI:tysicalr chemical and 
toxic properties were determined. Individual compounds were 
characterised beside · of elemental anal.ysis by :r..H-NMR 
{nuclear :magnetic resonance), m and :mass spectroscopy. For 
:turther works, metbod.S of detection aru:l determination were 
el.aborate.d as well.-

The results, published for the first time have 
shown.1.that a new group of supertoxic l.etna.l orqanophosphorus 
compounds exists as candidate for new chemical warfare 
agents, possessing extremel:y hish inhal.ation toxicity and 
very hiqh pe::cutaneous toxicity. 

Toxicity parameters are given in Tabl.a 1 as 
compared with operational chemical warfare agents. 

;:6.S. 
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Toxl.city of 2-d.ime.thyl.mrlnoathyl. (dilletbyl.anddo)V 
fl.uorophosphate {DllAEl:lMAFP) 

as ca:mparad wi tb. other rel.evant o:r:ganaphospborus c:bem.ical. 
wa:rfal:re agents 

Tabl.e l 

lilSail values of LD so mq/kq for rats 

Compound. 

intramuscular {i-Jll.) percutaneous (p.c.) 

GB 0,.096 84,.00 
GD 0,069 l1,25 
GP a,.oso 3,94 
vx O,Ol.5 0,077 
DMAEDMAFP O,.OI.7 1,37 

Beside of hiqh toxicity, t:he simple method of synthesis 
is to be stressed, utilising the key precursor,. e.g_ 
(CH ) NP(O)F

3 
that is very easily accessible. This poses 

gre~t2dang'ar for th.a ewe and thus speaks for the. inclusion 
of" both dial.kylaminoalkyl (dialky.lamido)fluorophosphates,. as· 
well as of their key precursors 
dialkylamidopho$pho.ry1difluorides into Schedul.e 1, because 
they pose l!N.ch hiqher risk, than e.g. GB, GD, GF and their 
key precursor, :methylphosphonyl.di:fluoride, CJI

3
J?{O)F

2
• 

This work shews that a new group of supertoxic lethal 
o.rq3llQphosporu.s com.poll?lds exist as candidate for new 
chemical. warfare agents with possible use in binary systems, 
more dangerous that :most of th.a operational. toxic agents. 

This means that it is necessary to count with such or 
simil.ar c02np0u:nds in the framework of Chemical. defence where 
tha known l.ist of chemical ~rf are agents should not be 
considered as definitely c1osed. 

Whether such or similar compounds were actually 
developed and tested as candidate chemical warfare agents 
and what.her they have been al.ready introduced into cM:m.ical 
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arsenals is up to the responsibility of the countries 
possessing chemical weapons. It can :ba hoped that this will 
be reflected within the. ratification process on the ewe in 
those states and mainly in their declarations on the. 
possession of chemical weapons •. 

Anyway, for the cOlllllIUD.ity of the. states having al.ready 
signe.d. the ewer it is ex:tremaly important the correct 
interpretation of the Conven:t:ion, :mainly of its lead.ins 
principle of general purpose criterion and only of 
complementary role of schedul.es as a tool for verification 
exercises. Navartheless, vis-a-vj_s to the existence of such. 
compounds and hope.fully to the contribution. of open and 
frank declarations on possession of chemical weaponsr it is 
just now the time to think h.Ow to am.end the schedules, 
representing the major threat to the ewe. 

I consider this fact as an important Challenge for 
preparinq for e~~ective and veri~iable general and 
colllprehensive ban of chemica.1 weapons. 

r would like aiso to propose starting the process of 
amending Schedule 1 with 
N,..N-di.alkyla:minoal.kyl dia.lkyla:midofluorophospb.at.es and with 
correspond,ing kay precursors,. i.a dialkylamidophosphoryld.i­
f1uorides.· 
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2 Technical details on 5y.0.theses and. properties of the 
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