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Abstract: The chemists widely use analogical reasoning to design a synthetic plan (sequence or
tree of reactions leading from avalaible chemicals to the target molecule), trying to find and adapt
previous experiments “similar” to the problem in hand. But the amount of avalaible information
is so huge that it can be managed and used only trough sophisticated softwares. A first generation
of 7Computer Assisted Design Of Synthesis” systems appeared around 1970, surfing on the ”Ar-
tificial Intelligence” wave. The most powerful of these systems exploited a reactional knowledge
base. Results provided by such systems were often relevant, but these softwares rapidly showed
limitations: in particular, "manually” built-up reactional knowledge bases were expensive, and
difficult to maintain. Reaction databases have then been developed. Searches by substructure or
by similarity allowed the chemists to make some analogical reasoning. Today, reaction databases
are still the best tools avalaible for solving synthetic problems, but they are not the ultimate tool
for the synthetic chemists. Even the most used of them, like Beilstein and ChemInform databases,
have been shown to contain erroneous data, to suffer from heterogeneity and insufficient struc-
turing [Coste 99]. Since 1990, a second generation of ”Computer Assisted Design Of Synthesis”
[Thlenfeldt 95] systems involves automatic inductive acquisition of reactional knowledge starting
from factual reaction databases. Our opinion is indeed that efficient tools for decision support
have both to perform high-level reasoning and keep synchronized links with experimental data.
Three examples of such a "data-mining” approach in the framework of organic synthesis will be
presented and discussed from this point of view: GRAMS [Jauffret 00] and RESYN-MINING [Be-
rasaluce 04] are two projects for reactional knowledge acquisition. COSYMA [Jauffret 03] deals
with automatic extraction of synthetic strategy from synthetic pathways.
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