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Problem Statement

@ Sclecting an optimal Route of Synthesis (ROS) for an APl is a high-stakes,
time-sensitive decision that remains manual, fragmented, and error-prone.

@® Chemists and legal teams must stitch together patents, literature, commercial
databases and tribal expertise across disconnected tools, creating patent
complexity, information overload, tool fragmentation, limited predictive insight
(impurity/scale-up risk), and systemic human bias.

@ These gaps drive higher production cost, regulatory burden, impurity and safety
risks, potential IP infringement, and lengthy time-to-market.

@ Theresult: critical ROS choices are slow, non-reproducible, and poorly traceable
necessitating an automated, auditable, multi-engine pipeline to deliver fast,
evidence-backed route selection.

Methodology / System Architecture
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End-to-End Pipeline:
SMILES — parallel retrosynthesis engines = normalization —
scoring — provenance-rich artifacts and confidence lineages.

Multi-Agent Orchestration:

(LangGraph / Microsoft Discovery) with core agents:

« RouterAgent: routes tasks, enforces state transitions and
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prevents re-planning.

Retrosynthesis Execution: runs containerized engines and
normalizes pathway JSON.

- Hazard Extraction: resolves SMILES = PubChem, attaches GHS
codes and safety metadata.

- Scoring Engine: applies tunable weights, produces per-pathway
breakdowns and normalized scores.

- Integration/ELN Agent: persists artifacts, maps outputs to ELN
EIDs for lab handoff.
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e Technology Stack:
Azure OpenAl GPT-40, LangGraph, RDKit, retrosynthesis tools
(ASKCOS, ChemAIRS), ELN connectors.

w

Conclusions & Implications

\
Converts ROS into a fast, objective, auditable
pipeline that accelerates decision-making without
sacrificing technical rigor or traceability.
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About Zifo

Science led, people driven, technology centered

Zifo is the leading global enabler of Al and data driven enterprise informatics for science

driven organizations. With extensive solutions and services expertise spanning research,
development, manufacturing, and clinical domains, we serve a diverse range of industries,
including Pharma, Biotech, Chemicals, Food and Beverage, Oil & Gas, and FMCQG.

Trusted by over 190 science-focused organizations worldwide, Zifo is the partner of choice
for advancing digital scientific innovation.
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Objectives

@ Automate ROS selection to deliver breadth, rigor, and traceability: run
complementary retrosynthesis engines in parallel; normalize outputs into a
canonical pathway model; apply configurable, reproducible scoring.

@ Automate generation, evaluation, and prioritization of ROS candidates.

@ Produce reproducible, auditable shortlists with provenance for FTO
and lab validation.
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Outcomes (Key Capabilities)

Parallel retrosynthesis yields broader
candidate sets fast.
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Standardized pathway model enables
apples-to-apples comparison.

- 00® >

5;3& Configurable, multidimensional scoring (cost,
M y feasibility, green chemistry metrics, IP risk, hazard).

Hazard-aware flags, full traceability, and
provenance for regulatory, legal, and QA review.

Dramatically reduced iteration time
and clearer lab handoff.
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Patent intelligence.
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Scan this code to learn
more about Zifo and
our services.
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