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S1: Simple workflow example for sample tracking across the experimental pipeline:
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Fig. S1 Color-coded representation of a simple workflow example for sample tracking across experimental
stages - Blocks represent successive stages of the experimental pipeline—starting from Human-Computer
Interaction (HCI), through synthesis, to analytical characterization. The color of each square encodes the plate
identity; the same color, wherever it appears, refers to the same physical plate. Robotic handling ensures that
the sample changes container and position at each stage while maintaining identity through persistent tags:
batchID, samplelD (containerID-position), and peakldentifier (a UUID generated by Agilent software at peak
detection).

In this example, a single batch contains one reaction well (one samplelD=containerID-position entries
corresponding to one reaction well), identified by a unique samplelD. The unique reaction is associated with one
peakldentifier entrie, corresponding to specific molecular entity synthesised and separated during the process.



S2: Complex workflow example for sample tracking across the experimental pipeline:
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Fig. S2 Color-coded representation of a complex workflow example for sample tracking across experimental
stages - Blocks represent successive stages of the experimental pipeline—starting from Human-Computer
Interaction (HCI), through synthesis, to analytical characterization. The color of each square encodes the plate
identity; the same color, wherever it appears, refers to the same physical plate. Robotic handling ensures that
the sample changes container and position at each stage while maintaining identity through persistent tags:
batchID, samplelD (containerID-position), and peakldentifier (a UUID generated by Agilent software at peak
detection).

In this example, a single batch contains three distinct reaction wells (three samplelD=containerID-position
entries corresponding to three reaction wells), each identified by a unique samplelD. Each reaction is associated
with one or two peakldentifier entries, corresponding to specific molecular entities synthesised and separated
during the process. These identifiers enable unambiguous tracking of each compound along a unique path
through the workflow, ensuring accurate mapping from synthesis to final analytical characterization.



S3: Example SPARQL Queries for CHEMBORD Metadata Retrieval:
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PREFIX sh: <http://www.w3.org/ns/shacl#>
PREFIX rdf: <http://www.w3.org/1999/62/22-rdf-syntax-nst>
PREFIX cat: <http://example.org/cat#>

SELECT DISTINCT PcasNumber
WHERE
{?s cat:casNumber ?casNumber .

3

a) CAS numbers Queries
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PREFIX cat: <http://example.org/cati>
PREFIX schema: <https://schema.org/>
prefix alle-res: <http://purl.allotrope.org/ontologies/result#>

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schematt>
PREFIX rdf: <http://www.w3.0rg/1999/82/22-rdf-syntax-ns#>
SELECT DISTINCT ?name WHERE {

?s1 a ?something .

?sl allo-res:AFR_0@01723 ?name .}
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PREFIX cat: <http://example.org/cat#>

PREFIX schema: <https://schema.org/>

prefix allo-res: <http://purl.allotrope.org/ontologies/result#>
prefix obo: <http://purl.obolibrary.org/cbo/>

PREFIX rdfs: <http://www.w3.org/2080/61/rdf-schemat>

PREFIX rdf: <http://www.w3.org/1999/82/22-rdf-syntax-ns#>
PREFIX skos: <http://www.w3.org/2004/62/skos/core#>

SELECT DISTINCT ?name WHERE {

?sl a obo:iCHEBI_25367 .

?s1 allo-res:AFR_@@@2292 ?nare .

?sl ?p ?0 . }

d) Equipment names Queries
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PREFIX cat: <http://example.org/cat#>
PREFIX schema: <https://schema.org/>
prefix allo-res: <http://purl.allotrope.org/ontologies/result#>

SELECT DISTINCT ?reactionName
WHERE {
?s1 cat:reactionName ?reactionName .

?sl ?p ?o}

b) Chemicals Queries
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PREFIX cat: <http://example.org/cat#>
PREFIX schema: <https://schema.org/>
prefix allo-res: <http://purl.allotrope.org/ontologies/result#>

SELECT DISTINCT ?name
WHERE {
?s1 a allo-res:AFR_B@82567.
?s1 allo-res:AFR_0602568 ?name .

?s1 ?p ?o}

e) Reaction names Queries
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PREFIX cat: chttp://example.org/cat#>
PREFIX schema: <https://schema.org/>
prefix allo-res: <http://purl.allotrope.org/ontologies/resulti#>

SELECT DISTINCT ?reactiontype
WHERE {
?s1l cat:reactionType ?reactiontype .

?sl ?p Po}

¢) Device documents Queries

f) Reaction types Queries

Fig. S3 SPARQL query-type exemplars for CHEMBORD metadata retrieval — parametrized ‘SELECT DISTINCT’
templates powering the Ul search/autocomplete, covering (a) CAS numbers, (b) chemical names, (c) device
documents, (d) equipment names, (e) reaction names, and (f) reaction types; shown with declared prefixes (e.g.,
schema.org, skos, Allotrope Results), final-line parameter insertion, and execution on the QLever endpoint to
return paginated results.



S4: Step-by-Step Procedure to Access and Export Data from CHEMBORD Ul:
Data Page: Search by Campaign
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Fig. S4.1 Data Page (CHEMBORD Ul): Path-filtered campaign selection and downloads - Shows the path filter
(Year—Month—Day—Number) on the left, the campaign results list in the center, and the files table for the
selected campaign below. The files table lists file name, size, last modified, and download actions. Use the blue-
circled button to download the entire batch folder as a ZIP; use the orange-circled icon to download individual
files.

Search Page: By Reaction or Product or Synthetic/Analytical instrument
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Fig. S4.2 Search Page (CHEMBORD UI): Query-based product retrieval via QLever with SPARQL script and
downloads - Depicts the search panel (filters for campaign name, reaction type, reaction name, chemical name,
CAS, SMILES, devices) and the results area with summary count and a table of products including campaign,
product, devices, and chemicals. Searches are executed through the QLever API; ticking “Show SPARQL Query”
reveals the exact query used to obtain the paginated results (for information only). From the product view,
download individual files via the orange-circled icon or the product folder as a ZIP via the blue-circled button.



