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Abstract: This essay critically analyzes the widespread phenomenon of claiming relevance when reporting
original research. Specific examples from an area of method development in organofluorine chemistry dem-
onstrate that the pursuit of worthiness of the corresponding research is mainly justified by putting forward a
broad general industrial context that could potentially benefit in form of applications. However, it is deliberately
ignored that such applications are in the vast majority of cases highly improbable or objectively unrealistic.
Notwithstanding that scientists are nowadays often explicitly forced to orchestrate relevance, be it by research-
financing institutions and/or journals’ reviewers, it is argued that this is, from the point of view of research ethics

at least, problematic.
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1. Introduction

I remember the late Jack Dunitz, an ever-inspiring teacher and
colleague, once telling me that when reading articles from the
current literature one can confidently skip the introduction, as it
usually does not convey anything significant concerning the work
being reported. While there is quite a lot of truth in such wisdom,
it is worth taking a specific look to find out that what is being
claimed mainly in the introductory section — and often even in
the abstract — of many original articles appearing nowadays in
the literature is the purported relevance of what is being reported.

Academic research should be intended to study fundamental
aspects of science and aim at advancing and creating new knowl-
edge. It should therefore address new and yet unexplored areas
that may or may not become important in view of possible ap-
plications, though I would argue it should not be primarily meant
as applied research. The issue of fundamental vs applied research
and the pressure from politics and society on universities are im-
portant aspects that certainly contributed to sharpening the idea
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of relevance.l!l This is strongly connected to how the notion of
scientific research and its purported aims developed in recent de-
cades. While it is important to bear in mind that more general as-
pects have been critically analyzed before, it is beyond the scope
of this essay to go into any details on concepts such as Mode
1 / Mode 2-knowledge-production (i.e. pure, basic, theoretical,
disinterested research vs inter- and transdisciplinary, applied re-
search),l?lor responsible research and innovation (RRI),B! and the
reader is referred to the cited literature. It is sufficient to say that
the meaning of relevance of research must be understood within
the same broad context as academic research itself is being criti-
cally scrutinized.

Academic research strongly relies on public financial sup-
port in the form of research grants, salaries for both professors
and coworkers, laboratory infrastructure, consumables, travel to
international meetings and the like. This has in recent times en-
gendered an ever-stronger struggle for material resources, given
that the number of scientists in academia has been steadily in-
creasing. To realize this, it is sufficient to observe, for example,
that the number of active PhD students at an institution like ETH
Ziirich has nearly doubled since the turn of the century. Another
type of struggle concerns what I would call immaterial resources
such as recognition in terms of citations and awards, publication
in highly ranked journals, invitations as plenary speakers, career
development, and so forth. The struggle for both material and im-
material resources might sadly give the impression that scientists
in leading positions in academia spend a lot of their valuable time
acquiring research money and working on their CV.[41 When it
comes to submitting grant proposals and manuscripts for publica-
tion, it would appear that pointing out how important and relevant
the own planned or just concluded work is, is a significant part
of this struggle. In fact, it has been pointed out by the German
philosopher Lara Huber

“[...] that claims of relevance have become acceptable
(presentable) in the scientific publication practice [...]. A
significant part of this is the fact that scientists, not only in
the context of applications for research funding, but also
in the reporting or publication of research results, are co-
erced to specifically state the (epistemic) value of their
research.”b!
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Thus, it is not surprising that claims of relevance — as an in-
strument to fight for primacy — fill up the introductory section of
many papers appearing in the literature. As it will be shown below,
it also occurs that very similar claims can be found in different pa-
pers describing very different and scientifically unrelated results,
just because the very general context into which those works are
embedded is allegedly the same.

It is legitimate to believe or at least hope that the own re-
search is or may become highly significant and that it could
lead to new important developments and/or commercial applica-
tions. However, it should be the general attitude of a scientist
to keep claims about the relevance of the planned or submitted
work within a reasonable and convincing frame. Unfortunately,
it seems that in many cases one goes well beyond this reasonable
frame while actively and consciously orchestrating relevance to
an extent that objectively appears as skewed and inflated. I firmly
believe that this nowadays rather ubiquitous, yet essentially ne-
glected issue of science communication raises important ethical
and philosophical questions that would deserve an in-depth and
systematic scrutiny.

It is the aim of the present personal essay to first of all show
the existence of this widespread phenomenon and to simply cre-
ate awareness, specifically in the field of chemistry. This will be
done by illustrating and critically discussing selected examples
from the recent literature. A first motivation to writing an essay
on this topic came just after my retirement, at a point in time when
I started looking back to my past research activities and thinking
a little more deeply about how research and the communication
of it works and has developed since the time I was a student.[01 A
further incentive came from the fact that I had been invited to par-
ticipate in the 2022 Ethics Series events organized by the SCNAT
(Swiss Academy of Sciences) and had been asked to deliver talks
at various universities around Switzerland, which I also repeated
on two occasions abroad. While accepting, I also spontaneously
declared that I would only speak about ‘Orchestrating Relevance’,
though I still had doubts whether or not this would be of any in-
terest for audiences of mainly doctoral students and postdoctoral
fellows. Partly to my surprise, however, the resonance turned out
to be positive, though many students were rather worried about the
perspective of being forced (vide supra) to claiming or making up
relevance in their future work.

2. Setting the Stage: A ‘Must-Be Relevance’

Before addressing relevance claims in the introduction of se-
lected papers, it is very instructive to ascertain how a very promi-
nent and unique act of communication related to science imparts
new relevance to something being already relevant by its very
nature: The research leading to a Nobel Prize. Indeed, the press
release of 6 October 2021 of the Royal Swedish Academy of
Science announcing the Nobel Prize in chemistry to Benjamin
List and David MacMillan “for the development of asymmetric
organocatalysis”, as an example, states the following!7l:

“Building molecules is a difficult art. Benjamin List
and David MacMillan are awarded the Nobel Prize in
Chemistry 2021 for their development of a precise new
tool for molecular construction: organocatalysis. This
has had a great impact on pharmaceutical research,
and has made chemistry greener. [...] Organic catalysts
have a stable framework of carbon atoms, to which more
active chemical groups can attach. These often contain
common elements such as oxygen, nitrogen, sulphur or
phosphorus. This means that these catalysts are both
environmentally friendly and cheap to produce. |[...]
Using these reactions, researchers can now more effi-
ciently construct anything from new pharmaceuticals
to molecules that can capture light in solar cells. In this

way, organocatalysts are bringing the greatest benefit
to humankind.”

Let us analyse a little closer some of the above statements,
in particular those I put in boldface. Organocatalysis has had a
great impact on pharmaceutical research. Imagine now an edu-
cated layperson who just got a treatment with a brand new drug
healing them of a life-threatening disease. Such a person might be
led to think they should be thankful to the new Nobel laureates for
having invented a method that possibly led to the development of
that drug. This is what that statement might indirectly imply, but
that person is in fact being deceived by that statement! Now, what
is pharmaceutical research and what does it entail? While there
are no doubts that organocatalysis is being used by medicinal
chemists in the pharmaceutical industry as a synthetic method,
among several others, for the synthesis of new drug candidates,
it is also clear that the whole of pharmaceutical research was, is,
and will ever be much more than just applying a new synthetic
methodology. Finding and commercializing new drugs implies
a lot of biology and biomedicine, by e.g. identifying the over
expression of a particular enzyme, which means characterizing a
possible mechanism of a particular disease. This may then lead
to designing and synthesizing possible new drugs, maybe even
using organocatalysis. These will be then tested, first in vitro,
subsequently in extended clinical trials, before being routinely
administered to patients. In view of this, it is clear that stating the
great impact of organocatalysis in pharmaceutical research corre-
sponds to a very superficial exaggeration, to say the least. Similar
considerations apply to declaring that organocatalysis has made
chemistry greener. The present perfect tense ‘has made’ implies
that chemistry is now in the condition of being greener than be-
fore, because of organocatalysis. If this were true, another edu-
cated layperson would be led to possibly and naively think that
e.g. the overall CO, footprint of chemistry, or of the chemical
industry for that matter, is now lower than it used to be before
the invention of organocatalysis, which is obviously not the case.
Again, another deception of the reader. Concerning the elemental
composition of organocatalysts, saying that because of the ele-
ments O, N, S, and P these catalysts are both environmentally
friendly and cheap to produce is so unqualified and simplistic,
such that it is just non-credible. It also does not do any justice to
e.g. other catalysts containing other elements that might be even
more environmentally friendly and cheaper to produce than cer-
tain organocatalysts. Finally, stating that using these reactions,
researchers can now more efficiently construct anything from
new pharmaceuticals to molecules that can capture light in solar
cells corresponds to yet another essentially untrue and totally
misleading and exaggerated declaration. Note that I am by no
means criticizing the importance of organocatalysis per se, even
less so am I diminishing or belittling what colleagues List and
MacMillan have contributed to chemical science. In fact, I think
they deserved the recognition for their work with the award of the
Nobel Prize. I am merely pointing out how flawed and untrust-
worthy the corresponding primary communication is.

3. Introducing the Philosopher’s Concept of Bullshit
By way of summing up, the statements scrutinized above:
¢ Demonstrate a fundamental lack of concern with the
truth (which is contrary to scientific attitude)
¢ Tend to fake things, though they are not plain lies
* Do not care whether what they describe corresponds to
describing reality correctly
¢ Tend to deceive the reader, be it intentionally or not, into
imagining or believing things far away from the truth
Taken in this sense, they are genuinely in line, in philosophical
terms, with the definition of bullshit provided by the renowned phi-
losopher Harry Frankfurt in his famous essay On Bullshit.181Some



596

CHIMIA 2024, 78, No. 9

ScieNTIFIC INTEGRITY — ADDED CONSTRAINT, OR BEST PRACTICE?

of the readers may now possibly associate the word ‘bullshit’ with
a vulgar and mostly impolite connotation that one should not find
in a respected scientific journal and could therefore feel irritated.
However, it is important to note that since Frankfurt provided his
first serious analysis of bullshitting as a cultural phenomenon, the
word ‘bullshit’ became not only acceptable but made it to a now
well-established term or concept that has been taken up by other
philosophers as well.[®l Hence, dubbing the statements analyzed
above as bullshit is actually nothing else than calling things by
their appropriate name. As Frankfurt noted at the beginning of
his essay:

“One of the most salient features of our culture is that
there is so much bullshit. Everyone knows this. Each of us
contributes his share. But we tend to take the situation for
granted. Most people are rather confident of their ability
to recognize bullshit and to avoid being taken in by it. So
the phenomenon has not aroused much deliberate concern,
nor attracted much sustained inquiry.”

Hence, one problem I see in connection with science commu-
nication as part of our culture, is that it is also affected by bullshit
because many of us contribute to it. My second worry is that this
state of affairs is taken for granted. Moreover, to the best of my
knowledge, nobody has confronted the scientific community at
large with this kind of worries, though there would be clearly the
necessity to do so.

4. Orchestrating Relevance: Some Specific Examples
from the Recent Literature

The expression ‘orchestrating relevance’ is my translation of
the German term ‘Relevanz-Inszenierung’ that might have been
used for the first time by Karin Knorr Cetina, a sociologist who
carefully analyzed the production of knowledge in the fields of
particle physics and biomedical research.10]

Now, how is relevance being orchestrated in chemistry and
why? The core of chemistry, i.e. synthesis, be it of complex or-
ganic molecules or solid-state materials, is an enabling science by
its virtue of making innumerable products everybody uses in daily
life. Think at how much chemistry is ‘hidden’, for example, in a
device such as a mobile phone, an object many people would not
spontaneously associate with the ‘results’ of chemistry. For many
scientists in fields neighbouring chemistry, the making of all sorts
of new materials is therefore a necessity left to chemists to take
care of. Unfortunately, this may lead to think that chemistry is a
servant science. When this kind of inherently dangerous thought
is shared by chemists, it is not surprising that they will tend to see
the relevance of their work primarily in e.g. specific technologi-
cal or biomedical applications. No matter what new molecules or
reactions they are reporting, they will point out implications of
their work in areas they are not directly involved with. That the
likelihood of such applications is in the vast majority of cases
either vanishingly small or objectively nonexistent, is evidently
not a sensible concern.

In order to illustrate and exemplify how relevance is orches-
trated in publications recently appeared in the literature, I have
chosen the relatively new but rather narrow topic of trifluorome-
thoxylation, i.e. the area of methods development in organofluo-
rine chemistry concerned with the generation or installation of
the substituent OCF3, which I am familiar with. It turns out that
this substituent can be generated either by trifluoromethylating
an alcohol, or by introducing the intact OCF, group by the use
of suited reagents, both approaches being milder than the direct
fluorination of a preexistent methoxy group. Given that both tri-
fluoromethyl and trifluoromethoxy are groups fundamentally dif-
ferent from methyl and methoxy, with respect to their properties
and reactivity, it would seem that corresponding studies are suffi-

ciently fundamental in character to justify research in the name of
advancing chemical knowledge and devoid of the need of claim-
ing possible applications in the first place.

For my critical analysis I have chosen four publications sum-
marized in Figs. 1 to 4 in form of the crucial reaction being report-
ed and key statements from the respective introduction, quoted
verbatim, and I will focus on concepts or ideas highlighted there
in red.

Since I don’t want to exempt myself and the work of my re-
search group from criticism, I will start by examining the work
shown in Fig. 11111 which was carried out in the frame of an inter-
national collaboration.

That the OCF, substituent is 1) highly electronegative and
makes a compound 2) more lipophilic than a corresponding de-
rivative lacking it, is in general true, though we did not measure
or calculate the parameter logP for any of our new products.

FsC—1—N Zn(NTf,), cat.
. /OH ¥ SU‘CF3 e /OCF3
. excess of R—OH
prim. and sec.
alcohols
(no phenols)

“[...] The pronounced interest in this group [OCF;] is due to
its high lipophilicity (Hansch parameter: = +1.04) relative
to CFzand F, high electronegativity (Pauling’s scale : 3.7),
good metabolic stability and unique conformational
properties. The interest in new methodologies is therefore
rapidly increasing from an industrial perspective, as
marketed OCF;-containing pharmaceuticals and
agrochemicals remain sparse. However, facile access to
such compounds is often impeded by the lack of reagents
capable of delivering this functional group under mild
conditions at a late stage of a synthetic sequence.”

Fig. 1. Generation of aliphatic trifluoromethyl ethers by the direct trifluo-
romethylation of alcohols with a hypervalent iodine reagent and state-
ments from the introduction ref. [11].

Are these two of the reasons why there should be a pronounced
interest in this group? To be honest, I don’t know! That a trifluoro-
methyl ether will most likely resist metabolic decomposition, i.e.
it displays 3) good metabolic stability, more so than an analogous
non-fluorinated compound, is quite conceivable. However, we did
not determine or quantify the in vivo stability of any of the new
compounds reported. So, in fact it is not really legitimate to men-
tion metabolic stability in the first place because we know nothing
about it in terms of our own experimental results. It is also true
that there are just a few commercialized trifluoromethyl ethers as
biologically active derivatives, be it as drugs or crop-protecting
agents. Is this sufficient to claim that there should therefore be
an increasing interest in industry in new methodologies for the
introduction of the OCF, group? Actually, I never heard or read
any specific comment in this direction from colleagues in indus-
try. Last but not least, it is claimed that there is a lack of reagents
for the efficient transfer or generation of the OCF, group under
mild conditions. This statement indeed conveys some truth and
it clearly fulfills the purpose of quintessentially and implicitly
claiming “But we have one!”.

The introduction of the second chosen paper!'?! (Fig. 2) con-
veys very similar statements as our own. Maybe it is stylistically
formulated in a more straightforward and elegant manner. The key
concepts are exactly the same, though the chemistry reported is
totally different, i.e. fundamentally unrelated to the trifluorometh-
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ylation of alcohols. The only aspect common to both works is the
OCEF, group in the respective product molecules, and there was
also no communication or exchange between the two author
groups about their respective manuscripts. The reagent in Fig. 2 is
actually one of the very few stable salts of the trifluoromethoxide
ion known to date.!'31 Thus, it can be used in nucleophilic substitu-
tion reactions to generate trifluoromethyl ethers from alkyl ha-
lides and represents the type of fundamental knowledge that could
potentially even make an entry in future textbooks of organic
chemistry. However, in the general context of claiming relevance,
this does not appear to be of any importance. When saying that
considerable recent attention has been focused on developing
practical and convenient reagents, the reader is led to assume that
these reagents’ attributes should implicitly apply to those reported
in this specific case too. However, does a reaction that needs two
equivalents of the reagent and a slight excess of a silver salt and
that is limited to primary alkyl iodides and bromides as starting
materials satisfy the criteria of practicality and convenience, typi-
cally required in a relevant application setting? Most likely not
and this is true also for the previous reaction, typically requiring
a large excess of the starting alcohol in order to efficiently con-
sume the relatively expensive reagent and obtain acceptable
yields.

NMe,
ﬁj oon (T e f ¢h

NMez

25°C, 30 min

isolable reagent, PyOCF5

2 equiv PyOCF,
1.1 equiv AgOTf
R X > R” ocF,
MeCN, 40°C, 5 h
primary alkyl

bromides and iodides

“The trifluoromethoxy group (OCF3) has emerged as an
important structural motif in scaffolds relevant to both
agrochemical and pharmaceutical development. The
introduction of an OCF;3 substituent has been shown to
enhance the lipophilicity [Hansch parameter (1) = 1.04],
bioavailability, and metabolic stability of biologically active
molecules. As a result of the increasing importance of this
functional group, considerable recent attention has been
focused on developing practical and convenient reagents
for introducing OCF3 groups into organic molecules.”

Fig. 2. Trifluoromethoxylation of primary alkyl bromides and iodides by
using a stable trifluoromethoxide salt.[12]

The third example, shown in Fig. 3, reports a reaction similar
to the second one in terms of substrates, i.e. alkyl bromides and
iodides, but a totally different reagent, an aryl-N-trifluoromethoxy
imine.!'* The ability of such a compound to deliver the OCF, an-
ion is based on its C-H acidity and the generation of a stable nitrile
byproduct. From a fundamental point of view, this qualifies in my
opinion as an elegant solution because of a simple but effective
molecular design. Again, the introduction relies on the same type
of arguments in order to justify the work and claim its relevance
(widespread applications, drugs and agrochemicals, lipophilicity,
limited reagents efc.), however in a slightly different formulation,
as compared to the previous two papers. A notable addition is
the unqualified claim that trifluoromethoxylation chemistry rep-
resents one of most important research hot spots (!). While the
enthusiasm of authors reporting successful new chemistry is un-
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\N,OCFa Cs,C04
R-X + —— > R-0CF;
DMA, 70°C
mostly prim. tBu
alkyl iodides
or bromides

“A growing number of fluorine-containing organic
compounds have widespread application in the fields of
pharmaceuticals, pesticides and materials because of
irreplaceable properties of fluoride. The incorporation of
fluorine-containing groups has been an efficient strategy for
the design of new drugs and agrochemical. In recent years,
the late-stage and selective fluorination reaction of organic
molecules has received significant attention, especially the
trifluoromethoxylation reaction, which is one of the most
important research hot-spots, as the trifluoromethoxy
group’s electron-withdrawing effects and high lipophilicity
(Hansch parameter L= 1.04). However, the
trifluoromethoxylation reaction remain limitations and
challenges, such as limited trifluoromethoxylation reagents
and instability of trifluoromethoxide anion, which impede
its development and application.”

Fig. 3. An N-trifluoromethoxy imine as a reagent for the nucleophilic tri-
fluoromethoxylation of primary alkyl halides by nucleophilic substitution
under basic conditions.[14]

derstandable, such a claim, though, goes well beyond the type
of information a scientific paper should objectively and soberly
provide.

The fourth chosen examplel!3] (Fig. 4) reports yet another
fundamentally different reaction leading to products containing a
trifluoromethoxy group. It relies, modernly, on electrochemistry,
uses a trifluoromethyl sulfone as reagent together with molecular
oxygen as the combined sources of the OCF, group, thus repre-
senting a very interesting innovation. The framing and embedding
of the work in terms of claimed relevance is done again by using
the very same general facts and purported general circumstances
justifying OCF, chemistry. This paper appeared in early 2022, i.e.
in a time where research possibly inspired by Covid 19 was still
very much impellent. Thus, the claim concerning SARS-CoV-2 at
the end of the introduction is best suited to underscore a possibly

0, (balloon)
% H - ) C+)/P1(), 8 mA N il OCF,
R— + —_— —_—
'i\x ’ B SN NEt, (10 equiv.) Qx
Q0 HFIP, r.t.

“The trifluoromethoxy group (CF30) possesses a high
lipophilicity parameter (Hansch parameter : mz = 1.04) and
specific electronic properties (Hammett constants : g, =
0.35, om = 0.38). [...] Meanwhile,the incorporation of
trifluoromethoxy group into aromatics can modulate
bioavailability, metabolic stability, and lipophilicity, while
also introducing or retaining a key recognition element for
biologic targets. As a result of these beneficial properties,
trifluoromethoxylated aromatics have found increasing
applications as pharmaceuticals. For example, Sonidegib
(anticancer) and Pretomanid (antituberculosis) are the very
recently FDA approved drugs in 2015 and 2019 respectively,
and MI-09 is an excellent SARS-CoV-2 Mpro inhibitor with
antiviral activity in a transgenic mouse model.”

Fig. 4. In situ generation of the trifluoromethoxy group at an aromatic
position from a trifluoromethyl sulfone and molecular oxygen under elec-
trochemical conditions.[5]
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far-reaching relevance even of a simple new synthetic reaction
that has otherwise nothing whatsoever to do with the pandemic.
However, naming at the right moment a context of such searing
current importance may well be paradigmatic in view of under-
scoring relevance.

While having limited my presentation to four selected
examples of papers in the area of trifluoromethoxylation chem-
istry claiming relevance all based on uncritically putting for-
ward the very same arguments, it is clear that these do not rep-
resent an exception and further examples are provided in the
references.[16]

One can now ask whether this is a phenomenon limited to
a specific new area of synthetic chemistry, such as trifluorome-
thoxylation, or is it more general. This is most likely the case,
though I did not perform any search and analysis in other areas
of chemistry, or for that matter, of natural sciences, in which the
tendency to overestimating the relevance of one’s own work is
most probably affecting the writing style of innumerable pub-
lications. Another important question is whether claiming rel-
evance in the described way is the result of a progressive devel-
opment and, if so, when did it start and why. I have to admit that
I do not have a precise answer to such a rather complex problem.
This would require a thorough analysis and comparison of the
literature over a time span of several decades. What I can safely
say is that the idea of claiming relevance has certainly not been
planted in my mind when I was a PhD student or a postdoc, nor
even during my years in industry. From my recollection I thus
deduce that it certainly was not there thirty or forty years ago
with nearly the same intensity and matter of course as it is nowa-
days. It rather took over later and it did so in a subtle, sneaky
and almost perfidious manner, many succumbed to without even
noticing.

Without being too effusive about the good old days, I take
the reaction and corresponding first communication shown in
Fig. 5 as a counter example, sort of my favourite role model,
how science can be honestly and plainly communicated relin-
quishing any claim of purported or projected relevance. It con-
cerns the fundamental discovery of the room-temperature
smooth activation of C—H bonds in simple alkanes by organo-
metallic lutetium complexes (by what later became known as
the o-bond metathesis mechanism), as reported by Patricia L.
Watson in 1983.117]

S + Si(CHg)s <
Lu—C Ha — Lu _CstI(C Ha)a
~CH,

“I report here that lutetium-alkyl and -hydride derivatives
can activate sp3 C-H bonds in both intra- and inter-
molecular reactions and even activate the sp3 bonds of
SiMes. That these reactions occur under mild conditions
with hydrocarbons of very low acidity is extraordinary for
stable, isolatable complexes [...].”

Fig. 5. The first ever observed activation of C-H bonds in alkanes by
o-bond metathesis reported in 1983 by P.L. Watson.[17]

In view of the objective significance and implications of this
work, the formulation “I report here that...”, by which the paper
starts, immediately followed by the description of observations
and results, is purely matter-of-fact and actually disarming. Given
all developments which occurred in the area of C—H activation in

the following forty years, one can say that this report is not only
of high fundamental importance, but also that its relevance — not
only a posteriori — is most likely higher than that of all trifluo-
romethoxylation papers taken together. In other words, the first
ever reported C—H activation by o-bond metathesis will be re-
membered for decades to come.[!81 However, I am afraid that this
will not be the case for most trifluoromethoxylation chemistry
reported currently because they most likely represent a relatively
modest temporary hype.

I cannot finish this brief exemplary overview without mention-
ing a second paper again stemming from my own research group,
chronologically the first one dealing with the ferrocenyldiphos-
phine Josiphos and its uses in asymmetric catalysis.[!%]

PCy i
2
@ /'\/
@/J% \)J\N g
Me
Fe PPh,
: Herbicide S-Metolachlor®
Josiphos (Ciba-Geigy > Novartis > Syngenta)

Product tacitly conferring commercial relevance
>104 tons/year,
worth several hundred million CHF/year

“It is not common that a chiral ligand for asymmetric catalysis
equally performs in a variety of reactions. The general observation is
that a certain chiral ligand can be successfully employed only for a
specific combination of reaction type, catalyst, and substrate. [...]”

Fig. 6. Josiphos and the major industrial product resulting from the ap-
plication of one of its derivatives.[9]

Josiphos (Fig. 6) is the first representative of a class of chi-
ral enantiopure ferrocenylphosphines that have been and still are
widely used as ligands for a variety of transition-metal-catalyzed
reactions, both in academia and industry. I mention this com-
pound and its original report of 1994 also by way of rehabilitat-
ing myself after having accepted the sin of orchestrating relevance
to an extent I should not have, as I did in the work of Fig. 1
discussed above. What the first few sentences in the introduction
of the corresponding article convey is a very simple, objective
consideration in the general context of ligand development of that
time, underscoring the possible fundamental significance of that
new compound and the at least partly surprising results obtained
therewith. However, most appropriately, not a single word is spent
pointing out a possible industrial relevance, though the develop-
ment of a large-scale asymmetric hydrogenation process for the
production of the enantioenriched herbicide S-Metolachlor by
using a Josiphos ligand was already well underway, soon to be
followed by commercialization in 1997.1201 It is important to real-
ize that, no matter how lucrative the industrial application of new
findings may be and, more broadly, how significant their societal
impact may turn out to be, the epistemic value of such findings
does not change significantly, as compared to the vast majority
of cases where commercialization will never be attained. In more
simple and crude terms, from a purely scientific perspective a
commercial application does not go beyond the status of a detail
because the real value of scientific knowledge is not primarily a
financial matter.

5. Summary and Conclusion

A tentative generalization of how the orchestration of rele-
vance may be first implemented and then perceived can be sum-
marized by the following aspects, each one of them being more
or less evident and characteristic depending on the specific cases:
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e The own work is projected and embedded into a very broad
general context, mostly of practical importance and typically
in view of potential industrial applications. However, no ac-
tual real connection between the work being reported and the
specific industrial domain being put forward is demonstrated
to exist. This may also implicitly hint at the alleged role of
chemistry understood and reduced to a servant science.

e The general context is easily and intuitively understandable to
the non-specialist. The development of new drugs and/or new
crop-protecting agents is a typical example. The synthesis of
such new bioactive compounds could benefit from the work
being reported, notwithstanding that in most cases such ap-
plications should objectively be considered as being highly
improbable or unrealistic.

e The own work is presented as if it were a potential new so-
lution to a supposedly important, though mostly ill-defined
problem. This can ultimately be viewed as a way of selling a
solution by concocting a corresponding problem in the first
place, this going hand in hand with misrepresenting or ignor-
ing facts, such as e.g. that the problem simply does not exist
in the insinuated form.

e Ttalso occurs that appreciations of and comparisons to compet-
itors” work contribute in augmenting the pretended relevance,
by explicitly pointing out differences in experimental param-
eters such as, for example, higher yields, a broader scope, the
use of reagents or catalysts containing no metals, rather than
of environmentally more benign ingredients instead.

Thus, orchestrating relevance is composed of a mixture of
claiming or reiterating simple facts, putting forward a specific but
not necessarily obvious context into which to embed one’s own
research, asserting possible opportunities or consequences, and
highlighting the role of one’s own work and its significance. It
often implicitly appears to legitimize or even vindicate the cor-
responding research as if this would not have been carried out
at all without that kind of relevance. Everyone in the academic
setting of fundamental research should therefore ask him-/herself
the question whether the inspiration to embark in a specific study
derives from that alleged relevance, exclusively or at least to a
significant extent. Personally, and as far as it concerns the entire
body of my research, I can firmly declare that it is profoundly not
the case.l?!]

As it should be clear by now, orchestrating relevance is a
widespread phenomenon in scientific communication. It often
corresponds to an implicitly and mostly uncritically adopted
habit. It becomes presentable, accepted, and taken for granted
as if it were just a matter of ‘innocent bullshitting’, as often ex-
pected by journals and research funding agencies. In this sense
it can be viewed as a sign of an opportunistic stance and con-
formism. The young generation of scientists is ‘growing up’ in
a science system in which the orchestration of relevance has
already become an almost obvious ingredient of science com-
munication, one can no longer afford to ignore and must rather
actively pursue. However, claims of relevance, because of their
inherently unverifiable nature should be considered, in my opin-
ion, at least as problematic, if not as plainly despicable from the
point of view of ethics in science.[?2l This is an issue deserving
to be broadly discussed, in particular when educating the next
generation of scientists.
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