


The molecular ideal
The principle that molecular 
structure (atom-bond topology) 
is a privileged, default means of 
defining identities of chemical 
substances. Embodied in 
systematic organic chemical 
nomenclature and machine-
oriented chemical identifiers.

Compound Words (book in progress)



The molecular ideal 
& chemistry’s 
information 
infrastructure

“A few hours of... C20H25N3O Δ2-Pyrazoline, 
5-(2-furyl)-1-phenyl-3-(1-piperidylethyl-), 
-HCl is enough to make us reel…” Chemical 
Abstracts associate editor Janet Scott, 1938

“We must organize and equip 
ourselves for the scientific and 
industrial battle to come. And 
among all the instruments of 
the chemist, none is more 
indispensable than good books 
and good bibliographic 
literature.” Charles Moureu, 
founding president of IUPAC, 
1919

“The literary activity of the German Chemical Society is one of the cornerstones 
on which the edifice of our science and industry is based…. It is a condition for 
the survival of German chemistry.” Festschrift celebrating the 50th anniversary of 
the German Chemical Society, 1918



Molecular bureaucracy
The complex of information systems, 
nomenclature conventions, legal 
structures, administrative procedures, 
and regulatory lists that render 
chemical environments tractable to 
regulatory politics on a molecule-by-
molecule basis.
(EHS, “Molecular Bureaucracy,” 2019)

“Standard-setting, monitoring, and 

control can often be done more 

efficiently and rationally if attention is 

focused on the particular substance.”

Toxic Substances (1971 Nixon admin. 

report)

Chemical holism



“Are you doing post-
war planning? Be sure 
you make use of 
petroleum’s new 
miracles.”

Socony-Vacuum 
ad, 1943



Regrettable 
Substitution

“Fluorotechnology is essential technology
for many aspects of modern life, a critical 
consideration for adoption of any social 
policy on PFASs.” (FluoroCouncil 2015)

(Wang
et al.

2017)

(Allen 2016)



Three possible explanations:
Capitalism, Carbon, Complexity

2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctanoic acid

2468 1357

Substitution

“Fluorotechnology is essential technology for many aspects 
of modern life, a critical consideration for adoption of any 
social policy on PFASs.” (FluoroCouncil 2015)

In chemistry, term for the replacement of 
one atom/group by another within an 
organic compound. A central theory, 
approach to experimental design, and 
method for making novel materials in 
19th-21st century organic chemistry.



Chemical whack-a-mole: four canonical cases

What do we learn by putting these histories together?



Othmar Zeidler, 1874: 
dimonochlorophenyltrichloroethane

1938: Geigy chemist Paul Müller: 
chlorine-substituted methyldiphenyls
as insecticides  DDT (& others)

1950s-60s: massive 
DDT use in agriculture 
and global health

War: urgency, 
resources, 
investment

1970s: ID’ing substitutes becomes 
condition of pesticide phaseouts

Dependencies (trees) 
+ problems (moles)

DDT



Edmund ter Meer, 1874: 
dioxyphenyltrichloroethane

1950s: Bayer & Monsanto chemists: 
bisphenol-based polycarbonates as 
“engineering plastics” for missiles & 
fighter jets

BPA-based consumer polycarbonates

War: urgency, 
resources, 
investment

“BPA-free” substitutes, including BPS

“bisphenol”

BPA: 1891

Endocrine disruption: mole

Cheap petrochem BPA 
(acetone+phenol): tree

BPA



Edmund ter Meer, 1874: 
dioxyphenyltrichloroethane

1950s: Bayer & Monsanto chemists: 
bisphenol-based polycarbonates as 
“engineering plastics” for missiles & 
fighter jets

BPA-based consumer polycarbonates

War: urgency, 
resources, 
investment

“BPA-free” substitutes, including BPS

“bisphenol”

BPA: 1891

Endocrine disruption: mole

Cheap petrochem BPA 
(acetone+phenol): tree

Othmar Zeidler, 1874: 
dimonochlorophenyltrichloroethane

1938: Geigy chemist Paul Müller: 
chlorine-substituted methyldiphenyls
as insecticides  DDT (& others)

1950s-60s: massive 
DDT use in agriculture 
and global health

1970s: ID’ing substitutes becomes 
condition of pesticide phaseouts

Dependencies (trees) 
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1874, Strasbourg: Adolf von Baeyer has students react phenol + chloral.
Goal: 1) advance chemical theory, 2) investigate phthalein dyes for BASF

“Mickey 
Finn” 

chemical

Coal-tar derived; Lister’s “carbolic acid” disinfectant

synthetic indigo guy

BPA+phosgene
(industrial chem. 

/ poison gas)



Déjà vu

The substitution Schwindle

“Essentialism”

Chemistries of concern



“Chemistries”: shop talk in 20th-21st century industrial 

chemistry; an imprecise term encompassing clusters of useful 

chemical behaviors as well as the substances and processes 

(nano to industrial scale) that enact them.




