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·Atoms 
Democritus 440BCE

·Atoms, Molecules and Reactions
Robert Boyle 1661

·Atomic Theory
John Dalton 1803
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·Molecular  composition
·Atoms:  valence,  charge, radical
·Bond types: single, double, triple, aromatic, delocalized, dative

·Molecular Formulae                C4H8O2

·Linear formulae                       CH3.CO2Et
·Systematic nomenclature       Ethyl acetate

·Structural formula



·Benzene/aromatic

·Explicit stereochemistry

·Implied stereochemistry 
(Fischer, Haworth 
projections)

·Delocalized bonds 
(metallocenes)

·Markush/generics

·Mixtures, formulations

·Polymers

·Reactions 

·3D Structures

·Organometallics

·Inorganics

·Crystal structures

·Cage structures

·Biomolecules

·Sequences





·Aug. Kekulé (1865). "Sur la constitution des substances 
aromatiques". Bulletin de la SocieteChimique de Paris
3 (2): 98ɀ110.



·Designations

·R/S and E/Z

·Racemic, absolute, relative

·Representation

·Explicit ɀhashes and wedges

·Implicit ɀdrawing conventions



·Non-tetrahedral

·Implicit



·Markush Patent filing: Markush, E. A., U. S. Patent No. 
1506316, August 26, 1924





·Depiction

·Organization

·Storage

·Search

·Retrieval

·Display

·RSVP ɀRegister, Search, View, Print/Publish



·Chemical typewriters

·Coding systems ɀfragments, linear notations

·Connection tables - 2D, 3D

·RSVP Software ɀNIH/EPA, CAS, CROSSBOW, 
MACCS, DARC, OSAC, in-house

·Graphics terminals (IMLAC, VT640, Tektronix 4105)

·PCs with graphics

·Extended software  - calculate, predict, cluster









·Fragment codes
·Beilstein

·Derwent

·Duffin

·IFI/Plenum

·GREMAS

·Others

·Linear Notations
·Dyson

·WLN

·SMILES

·SLN

·SMD

·InChI

·Others



·Organize and sort structures

·Basic novelty check 

·Fragment-based substructure search

·Still the basis for some patent indexing systems



·Potentially unique and unambiguous

·RSVP ɀvia an intermediary

·Ȱ2ÅÁÄÁÂÌÅȱ

·Printed indexes ɀKWIC

·Convertible to connection tables



·The basic needs 
ÈÁÖÅÎȭÔ ÃÈÁÎÇÅÄ



·WLN ɀMANTRAP suffixes

·Mixtures (A + B)

·Alternatives (A or B)

·[Not Assigned]

·Tautomers (A and A )

·Reactions (A + B gives C)

·Addition Compounds (A and B)

·0ÏÌÙÍÅÒÓ ɉ!""!ȣȢɊ

·Combinatorial libraries, generic structures

·Reaction mechanisms, transition states, animation
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WLN = SHOPKEEPER



WLN = SHOPKEEPER


