










https://dictionary.cambridge.org/dictionary/english/revolution



https://dictionary.cambridge.org/dictionary/english/revolution

“…a sudden and great change…”



https://dictionary.cambridge.org/dictionary/english/revolution



https://en.wikipedia.org/wiki/List_of_drugs_by_year_of_discovery

CHLORAL HYDRATE
(1832)

PARACETAMOL
(1877)

LIDOCAINE
(1943)

LINAGLIPTIN
(2006)

UMECLIDINIUM
(2014)



chemical space (10180)

bioactive chemical space (1060)

published (108)

private collections (106)

human genome ca 30.000

druggable 
genome ca 3000

disease-
modifying 

genome ca 3000

drug targets
ca 600-1500





Robert B. Woodward
(1917-1979)

(Nobel prize 1965)

Alexander R. Todd
(1907-1997)

(Nobel prize 1957) 



Elias J. Corey
(b. 1928)

(Nobel Prize 1990)



CrossFire Beilstein (1994)



(2,2',4'-trimethyl-1H,1'H-[3,7'-biindol]-4-yl)methanol





retrosynthetic analysis – today







https://inquiscitive.wordpress.com/tag/artificial-intelligence/

• LHASA
• SYNCHEM
• COMPASS
• WODCA

• SST 
• KOSP
• HORACE 
• AIZynthfinder

• SECS
• FLAMINGOES
• EROS
• SYNGEN

• CHIRON
• ARChem / ChemPlanner
• ICSYNTH

• ASKCOS
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there's something about 
similarity



there's something about 
similarity



Similarity based on:

• SAME SHAPE (IMAGE)
• SAME FUNCTIONALITY

there's something about 
similarity



Similarity ”only” based on:

• SAME SHAPE (IMAGE)

they look the same, but one of 
them cannot sing

there's something about 
similarity









finding transformations



molecular  (sub)graph



molecular  (sub)graph



for each disconnection

SUGGESTED

A + B -> P

REPORTED

A1 + B1 -> P1

A2 + B2 -> P 2

A3 + B3 -> P 3

………………………………

Aj + Bj -> P j

fragment score

similarity

R-group score

transform descriptors

reaction descriptors



• KNIME
• Python



A
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D



suitable
reaction

conditions



suitable
reaction

conditions

mining





STARTING
MATERIAL

TARGET
MOLECULE

• new
• enantioselective
• atom economy
• patentable

requirements:
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RISE — Research Institutes of Sweden47
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