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The RetroSynthWAVE project aims to establish a systematic, open-source software platform 

focused on the field of chemical synthesis. It enables quick and efficient research for beginners as 

well as advanced users by providing software packages that cover the foll owing synthesis-related 

functionalities: Widgets and helpers, Aggregated chemical compound and chemical reaction data, 

Variety of popular existing model implementations, and Evaluation metrics. Each of the software 

packages can be used independently, as well as within the project software stack. 

RetroSynthWAVE: HANA is the first and fundamental software package of the project. The name 

is derived as an acronym for Helpers ANd Accessories, and it represents a utility wrapper module 

that encapsulates all of the essential libraries (e.g., RDKit [1], RDChiral [2]) and offers additional 

fundamental functionalities while being easy to use. 

RetroSynthWAVE: COCORO is the second software package of the project which is developed 

using the functionalities from the previous one. The name is derived as an acronym for COllection 

of Chemical COmpound and ReactiOn Data, and it represents an easy-to-use data platform that 

automates the retrieval, cleaning and featurization of available chemical information datasets. (e.g., 

ChEMBL [3], USPTO [4])  

RetroSynthWAVE: CO-OP is the third software package of the project which is developed using 

the functionalities from the previous two. The name is derived as an acronym for COllection Of 

Popular Models, and it represents an easy-to-use model platform for the reimplementation of 

popular existing (retro)synthesis models using the PyTorch library. It enables other users to submit 

the implementation of new models in a standardized fashion. 

RetroSynthWAVE: REFEREE is the final software package of the project. The name is derived as 

an acronym for Retroactive EFficiency MEtRics Evaluation FramEwork, and it represents a utility 

module that enables the definition of user-defined, pre-existing, and novel evaluation metrics for 

(retro)synthesis-focused models. Furthermore, by using the functionalities from all of the previous 

software packages, it enables the retroactive application of new metrics on pre-existing models 

thus enabling more advanced benchmarking of all relevant models. 
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