


The conventional and non conventional emergencies is a macro deﬁnition
including all the events that can a]fecr, dii’ectly or indirectly, the safery
and the security at local, regional, national or international levels. The
Covid-19 pandemic situation such as the Spanish flu, the Chernobyl
accident such as the Fukushima’s one, the chemical attack in Ypres such as
the subway release of Sarin in the subway in Tokyo are just fcw cxample
representing some of the historical recurrences that can be classiﬁed as
natural, accidental, intentional or war related events or as biological,
i‘adiological/nucleai‘, chemical events. There are many aspects to consider
in order ro face those events and the related consequences: experts and
technologies availabilities, national and international intervention and
cooperation plans, prevention plans, education and training programs,
research projects, emergency management plans, communication systems,
recovery of normali[y, logistic, economical and lcgal aspects, business
continuity and so on. It is indubitable that an emergency involve, direcfly
or indir@ctly, the entire society. This is way this scicmiﬁc & editorial
project want to collect all the aspects related to the emergency, «<CBRNe
& Beyond» has the purpose to be a point of convergence of expertise,
experiences and lessons learned ro improve safety and security worldwide
in order to reach the recovery of normalify aﬁer an event.
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Foreword

Omnia venenum sunt: nec sine veneno quicquam existit. Do-
sis sola facit, ut venenum non fi.

Everything is poison: nothing exists that is not

poisonous. Only the dose prevents the poison from

taking effect.

Philippus Aurcolus Theophrastus

Bombastus von Hohenheim,

sive Paracelsus, 1493-1541

The discovery and the use of bioactive substances and active
ingredients marked, since ancient times, the beginning of
modern pharmacology and chemotherapy. Later, the cau-
tious use of either natural or synthetic molecules active on
the central nervous system paved the way to the growth of

h century, the

modern medicine. In the early decades of 20
rapid and impressive flourishing of anesthesiology, surgery,
pain management therapies and of a plethora of medicines
modulating and controlling most of our bodily functions
is directly related to the restless development of organic
chemistry techniques that led to the isolation or modifi-
cation of bioactive natural products as well as to the syn-
thesis of completely new bioactive agents. Such advances
in medicine, pharmacy and chemistry allowed humankind
to extend lifetime expectation and improve life quality to
levels that were simply unpredictable for our ancestors.



12 Foreword

Nevertheless, central nervous system-active substances are
also among the most representative examples of dual-use
chemicals. Their extraordinary capability to “switch off”
feelings, consciousness, pain and, ultimately, life makes this
broad family of bioactive molecules a multi-faceted tool: a
resource worth exploiting in life sciences and medicine or a
threat for their potential use as illicic drugs for recreational
purposes or as unconventional weapons in criminal, sabo-
tage or warfare acts. In many cases, the boundary between
a safe and lawful application of these substances and a dan-
gerous use of them is narrow and even blurred. Incapaci-
tating chemicals considered safe under carefully monitored
pharmaceutical conditions can display very low safety mar-
gins when used in far less controlled environments, such
as for law-enforcement and riot-control purposes. Central
nervous system-acting chemicals can indeed cause death,
temporary incapacitation or permanent harm during or
even long time after exposure, thus raising a broad concern
across the scientific community about the misuse of these
molecules for illegal scopes.

International humanitarian law, through the Chemical
Weapons Convention signed in 1993, has banned the devel-
opment, possession and use of weaponized toxic chemicals.
However, only very recently, in December 2021, the Confer-
ence of States Parties at the Organisation for Prohibition
of Chemical Weapons extended the ban to the use of cen-
tral nervous system-active substances in acrosolized form,
even for law enforcement purposes. These compounds, in
fact, are to be considered as toxic chemicals, not riot control
agents, since some of them are as lethal as nerve agents and
their dose cannot be absolutely controlled in acrosol form.
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In addition, for none of them a sufficient margin of safety
has been identified so far.

It is therefore important for scientists, academic or in-
dustrial researchers, experts in organic and pharmaceutical
chemistry to know more about the properties of this class
of psychotropic molecules and get acquainted with their
physico-chemical characteristics, physiological, toxicologi-
cal and pathological effects on the organism, therapeutic use
as well as with the synthetic pathways to obtain them and
the analytical methods to sample, detect and quantify them.

Likewise, it is worth highlighting that the present text
shows an added value with respect to many other works
which previously described chemical, pharmaceutical and
medical characteristics of central nervous system-active
compounds: it merges technical data from updated litera-
ture sources with convenient information about the current
legal framework of the Chemical Weapons Convention un-
der which these bioactive molecules are monitored, con-
trolled and regulated. It is uncommon to find these features
enclosed in only one text, as scientists are seldom keen to
deal with ethical and regulatory issues linked to poisonous
molecules, while, on the contrary, experts in international
humanitarian law and policies are often not familiar with
all technical aspects related to the synthesis, analysis and
therapeutic use of such chemicals.

Considering that vulnerability of society frequent-
ly stems from a sense of fear of the unknown, the present
text, shedding light onto a broad series of powerful dual-use
chemicals, can therefore be considered as a good “antidote
to fear” and ultimately a practical multidisciplinary resource
for technical experts and professionals working in the field
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of prevention, protection and response to accidents and
criminal acts caused by a wrong, unsafe and unethical use

of Chemistry.

Matteo Guidotti

Senior Researcher,

Institute of Chemical Sciences and Technologies
“Giulio Nartta” of the Italian National research Council
Coordinator of the research line

on CBRN Prevention and Protection



Notes for the Reader

This book is the result of a study conducted by Claudio Cal-
ace Salvemini and Damiano G. Ferrari, whose biographies
are included in the text. Both authors are experts in phar-
macology, toxicology, organic chemistry/biochemistry, and
CBRNe safety and security.

This book serves as an excerpt from a study previous-
ly commissioned by the ITtalian Navy Commander (NATO:
OF-4) Gaetano Carminati in 2020. At that time, Command-
er Carminati was employed with the ITralian Disarmament
and Arms Control Office, a branch of the Italian Minis-
try of Foreign Affairs and International Cooperation. The
study was also commissioned by the academic board of the
University of Tor Vergata in Rome, under the supervision of
Professor D. Di Giovanni.

The assigned study aimed to develop a technical-scien-
tific examination of certain substances, and especially of
their precursors, not yet included at that time in the inspec-
tion tables of the Convention for Chemical Disarmament
(CWCQC), which could therefore constitute a twofold use risk.

Concurrently, the study goal was to raise awareness with-
in the scientific community, regarding the potential dou-
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ble use of CNS active substances and the impact that their
scheduling under the convention (CWC) would have on the
inspective regime of the OPCW.

However, in 2021 the OPCW significantly enhanced the
power of the CWC, by declaring all acrosolized CNS active
substances prohibited. This proactive measure represents a
substantial effort by the OPCW to prevent a twofold use of
these chemicals.

In this work, the authors consider various pharmaceu-
tical syntheses and meticulously evaluate each one to de-
termine whether and how any scheduled chemicals are
utilized. After thorough analysis, it has been determined
that the majority of syntheses do not employ such chemi-
cals. However, a few syntheses currently use thionyl chlo-
ride (CWC schedule 3). The misuse of drugs that affect the
CNS is a growing concern among authorities. The OPCW is
currently assessing the possibility of adding all CNS active
substances to its list. The potential impact of this decision
on the inspection regime is further discussed in this book.

The authors emphasize that all data, tables, and the en-
tire content of the book are derived from unclassified docu-
ments and are the result of open-source research. They also
declare that they have no known competing financial inter-
ests or personal relationships that could have influenced the
work presented in this book.
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