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What are Natural 
Products (NPs)?

- Natural Products (NPs) are organic compounds produced by living organisms 
such as plants, fungi, bacteria, and marine organisms.

- NPs exhibit a wide range of structures and bioactivities, making them crucial in 
drug discovery and development.

- Many well-known drugs, such as antibiotics, anticancer agents, and 
immunosuppressants, are derived from NPs.

- NPs are key sources of new therapeutic agents due to their complex structures 
and biological activities.



Status of Natural Products Databases as of Early 
2024
- Total Databases: Over 63 published databases related to natural products.

- Offline Databases: 14 of these are completely offline.

- Access Challenges:
- Many databases are difficult to access.
- Data often fails to meet FAIR (Findable, Accessible, Interoperable, 

Reusable) standards.

- Data Gaps:
- Crucial information is frequently missing, including:

- Organism source
- Geolocation
- Compound names
- Literature references
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COCONUT - COlleCtion of Open Natural 
ProdUcTs
- To create an aggregated dataset of elucidated and predicted NPs.

- Provides a web interface for easy browsing, searching, and downloading.

- Should be freely accessible as a website.

- A complete open-source resource for Natural Product research



COCONUT – 1.0
- Version 1.0 published on Journal of 

Cheminformatics

- Data sourced from 53 chemical databases and 
literature.

- Quality control and standardization process.

- Over 406,076 unique "flat" NPs and 730,441 with 
stereochemistry.

- Search Capabilities

- Data Download

Sorokina, M.et al. J Cheminform 13, 2 (2021)



COCONUT - 
Applications

Natural Product Discovery and Analysis

Drug Discovery and Development

Computational Screening and In Silico Applications

Chemical Informatics and Data Mining

Educational and Research Resource

Citation count : 354 and Growing (since 2021)



Issues with 
COCONUT - 1.0

Valence Issues and duplicate records.

Presence of Synthetic Molecules.

Fluorinated Compounds:
Unintended inclusion of fluorinated 
molecules that aren't typically classified as 
natural products.

Unlinked or Non-Normalized Citations

Missing Organism Information associated with the natural 
products.

Difficulty in Local Execution

Lack of Code Documentation: Insufficient or unclear documentation for 
code and tools provided.



Deep Learning for scraping, curating and 
registering compounds from the primary literature

The

Project



Information in printed literature is not 
readily available in databases

Image Source:  Chen et al. 2020, J.Nat Prod

Organism Name Chemical Name

Chemical ClassBiol. Activity

Chemical Structures



Optical Chemical Structure Recognition (OCSR) Tools

Image Source:  Chen et al. 2020, J.Nat Prod

Mol file

Rule based methods
1. Scanning
2. Vectorization
3. Searching for dashed lines 
and dashed wedges
4. Character recognition
5. Graph compilation
6. Post processing
7. Display and editing



DECIMER: Deep LEarning for Chemical IMagE 
Recognition

Image Source: Wijeratne et al. 2001, J.Nat Prod

Segmentation
(Identification & 

Extraction)

Prediction

CN1C=NC2=C1C(=O)N(C(=O)N2C)C

Re-Depicted Structure

SMILES
(simplified molecular-input 

line-entry system)



I M A G E  C L A S S I F I E R

Deep LEarning for Chemical IMagE Recognition



DECIMER – Segmentation (Tool)

Image source: Rajan et al. 2021, J Cheminform
   Tuenter et al. 2016, J.Nat Prod

Detected Chemical Structures

Segmented Chemical 
Structures

Final Cleaned 
Images



Wrong 
segments?



DECIMER – Image Classifier

Image classifier based on EfficientNetV1-B0

References : Tan and Le 2019, arXiv [cs.LG]

X
Segmented 

Images

Chemical 
Structures

Non Chemical 
Structures



OCSR Engine



DECIMER – Image Transformer V 2.0

”Caffeine” Depicted using 
CDK

CN1C=NC2=C1C(=O)N(C(=O)N2C)C

EfficientNet-V2 Encoder CNN
 + 

Transformer -  Decoder DNN

SMILES



Training Data

RanDepict, an easy-to-use utility to 
generate a big variety of chemical 
structure depictions

Poster Board #: 937



DECIMER Image 
Transformer  
Testing
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DECIMER Image Transformer - 2024
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DECIMER WORKFLOW



Text extraction using LLM

{
    "compound_group":"Carlina Oxide Analogues, carlina oxide 
analogues",
    "compound_class":"polyacetylenes",
    "organism_part":"root",
    "organism_or_species":"C. acaulis, Carlina acaulis L.",
    "geo_location":"Europe",
    "Kingdom":"Plant",
    "trivial_name":"2-(3phenylprop-1-ynyl)furan, Carlina Oxide, 
carlina oxide",
    "location":"calcareous soils",
    "iupac_name":"nan",
    "abbreviation":"EO, essential oil (EO)",
    "iupac_like_name":"nan"
}



V-2.0





Data Sources



Data Curation 
Process

Data Normalisation

Standardising data for 
consistency

Correcting molecular 
structure errors

Duplicate entries identified 
and removed

Structure Curation 
ChEMBL Pipeline with 

RDKit

Apart from structure 
depictions

structural and chemical 
information is processed 

using RDKit through 
Cheminformatics 

Microservice



https://api.naturalproducts.net/latest/docs

Cheminformatics Microservice



Cheminformatics Microservice



Cheminformatics Microservice



COCONUT 2.0 Architecture

Web application framework - PHP (MIT) Database

Cache

Search

Deployment & DevOps Testing

Selenium ~ Chrome 
Driver

Cheminformatics
Microservices

VitePress
Documentation

PostgreSQL



COCONUT Documentation

VitePress
Documentation



COCONUT Entries



Collections

- Currently there are 63 collections present



Login and Reports



Sourcecode



CONTACT US



Acknowledgments



cheminf.uni-jena.de/members/kohulan-rajan/

kohulanrajan

0000-0003-1066-7792

Kohulan

Thank you
 for your attention.

https://cheminf.uni-jena.de/members/kohulan-rajan/

	COCONUT 2.0 DATABASE AND AUTOMATED LITERATURE MINING USING DECIMER.AI
	What are Natural Products (NPs)?
	Status of Natural Products Databases as of Early 2024
	COCONUT - COlleCtion of Open Natural ProdUcTs
	COCONUT – 1.0
	COCONUT - Applications
	Issues with COCONUT - 1.0
	Слайд номер 8
	Information in printed literature is not readily available in databases
	Optical Chemical Structure Recognition (OCSR) Tools
	DECIMER: Deep LEarning for Chemical IMagE Recognition
	Слайд номер 12
	DECIMER – Segmentation (Tool)
	Wrong segments?
	DECIMER – Image Classifier
	OCSR Engine
	DECIMER – Image Transformer V 2.0
	Training Data
	DECIMER Image Transformer  Testing
	DECIMER Image Transformer - 2024
	DECIMER Workflow
	Text extraction using LLM
	Слайд номер 24
	Слайд номер 25
	Data Sources
	Data Curation Process
	Cheminformatics Microservice
	Cheminformatics Microservice
	Cheminformatics Microservice
	COCONUT 2.0 Architecture
	COCONUT Documentation
	COCONUT Entries
	Collections
	Login and Reports
	Sourcecode
	Contact Us
	Слайд номер 38
	Слайд номер 39

