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Figure S1: Examples of patterns found in Valclavam through superstructure search. A library of >9,000 was manually designed and tested. This library is used by ClassyFire for superstructure search operations.
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Figure S2: Expressing structure-based description with logical operators.
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Figure S3A: An example approach for feature detection using the IUPAC nomenclature principles. An illustration with the example of Valclavam.
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Figure S3B. An example approach for feature detection using the IUPAC nomenclature principles.
Leukotrienes and Lipoxins are derived from eicosatetraenoic acids. Leukotrienes differ from other eicosatetraenoic acids such as lipoxins, in that only three of the four double bonds are conjugated. The position of the double bonds can vary from one molecule to another. IUPAC name parsing will involve: 1) Parsing the IUPAC name for specific patterns, including /trihydroxyicosa[a-zA-Z]*-[0-9]+,[0-9]+,[0-9]+,[0-9]+-tetraenoic acid|[0-9]+,[0-9]+-dihydroxy-[0-9]+-oxoicosa[a-zA-Z]*-[0-9]+,[0-9]+,[0-9]+,[0-9]+-tetraenoic acid/. 2) Identifying the relative positioning of the double bonds using logic connectors. Only three of the four conjugated bonds are conjugated.
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Superstructure Search

Clavam

O=[#6]-1-[#6]-[#6]-2-[#8]-[#6]-[#6]-
[#7]-1-2

Secondary alcohol

?_‘j])[fglc([H])([C,$([CX3](2*)1*).$([CX2+](1*)1*)])[C,$([CX3](1*)1'),3([CX2+]

Alpha-dipeptide-1

[#7:A;X3,X4+:1$(N(CC(=0)[O,N])C(=0)CN)!$(N(CC(=0)

[O,N])C(=0O)CCC(N)C(=0)[O,N])][#6;X4]-[#6;X3](=[O;X1])
[#7:A;X3 X4+][#6:X4)-[#6:X3])(-[OX2H1,0X1-,$(INX3,NX4+:!$
(N(CC(=0)[O,N])C(=0O)CN)!I$(N(CC(=0)[O,N])C(=0)CCC(N)C(=
[O,N])])])=[O:X1]

O)

, Valclavam (CID126919)
Monoalkylamine

[#7:A;X3H2+0,X4H3+:1$(IN][IC]):!$ (IN]*~[#7 #8,#15 #16])]
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Use of logical operators and expressions

Alkanes: Acyclic branched or unbranched hydrocarbons having the general formula

CnH2n+2 , and therefore consisting entirely of hydrogen atoms and saturated carbon
atoms. (IUPAC Gold Book).

Hac\/c*'s CH, H,C ===CH,
CH
. CH, HO

RingCount( )= 0 AtomCount(C) >0 A(AtomCount(H)+ AtomCount(C) = TotalAtomCount( ))

A(Atomcount(H) =2X AtomCount(C)+ 2),

where AtomCount(X) returns the number of atoms of type X, RingCount() is the total

number of rings in the compound, and TotalAtomCount() is the total number of
atoms in the compound of interest
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