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Early Theories

Atoms
Democritus 440BCE

Atoms, Molecules and Reactions

Sl

Robert Boyle 1661 3

Atomic Theory ' |
John Dalton 1807



http://en.wikipedia.org/wiki/File:Democritus2.jpg
http://upload.wikimedia.org/wikipedia/commons/9/97/A_New_System_of_Chemical_Philosophy_fp.jpg
http://upload.wikimedia.org/wikipedia/commons/3/3f/Dalton_John_desk.jpg
http://upload.wikimedia.org/wikipedia/commons/5/5d/The_Sceptical_Chymist.jpg

Really Early Theories

Early chemists describe the first dirt molecule.



Building Blocks of Structural Representation

Molecular composition
Atoms: valence, charge, radical
Bond types: single, double, triple, aromatic, delocalized, dative

Molecular Formulae (H O,
Linear formulae CECO,Et
Systematic nomenclature Ethyl acetate

Structural formula

0
H?,c)J\o/\oH3



Drawing conventions evolved to match

chemical understanding

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



[t's on the web ...

GOOSIe chemical structure Em Search SafeSearch moderate v

About 6,670,000 results (0.59 seconds) Advanced search

*§ Everything Related searches: chemical structure of protein chemical structure of caffeine chemical structure of dna chemical structure of carbohydrates chemical structure of aspirin
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Kekulé and Aromatic Rings

Aug. Kekulé (1865). "Sur la constitution des substances
aromatiques". Bulletin de laSocieteChimique de Paris
3(2): 98z110.




Stereochemistry

Fisher Prelog

Discovered Separated Tetrahedral Identified the Devised
Optical Activity Enantiomers Carbon Atom 16 Aldohexoses RS & %FE

Designations
R/S and E/Z
Racemig absolute, relative
Representation
Explicit z hashes and wedges
Implicit z drawing conventions



Stereochemistry

Non-tetrahedral

F

i
—‘;—\F

Implicit

CHO

R)

H——OH
HO—}—H

R)
H———OH

R)
H——OH




Generic Structures —
Markush and Combichem

Markush Patent filing: Markush, E. A
: , E. A., U. S. Paten
1506316, August 26, 1924 i

Patented Aug. 26,1924, - 1,506,316
UNITED STAILTES PATENT OFFICE.

EUGENE L.'umm, oF JEREEY CITY, NEW JEREEY, ABSTGNOR TO m—m
QAL CORFORATION, A CORFORATION OF NEW TORE.

M“Dnmmﬂ! MAXING THE SAME.

1 bave discovered  that the diazo com-
pound of unsulphonated amidobenzol (ani-
line) or its homologues (such as toluidine,
xylidine, etc.) in all their isomeric forms-.
sugh as their ortho, meta and para com-
pounds, or in their mixtures or halogen sub- .
stitutes, may be coupled with halogen sub-
stituted pyrazolones (such -as dichlersul-
' pho%henylmethylpyrazolone or dichlor-
sulp o-phényl-carboxylic-acid pyrazolone)

to produce dyes which are exceptionally fast
to light, which will dye wool and silk from
an acidulated bath. .~ -~




Rules for Depiction

Pure Appl. Chem., Vol. 80, No. 2, pp. 277—-410, 2008.
doi:10.1351/pac200880020277
© 2008 IUPAC

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

CHEMICAL NOMENCLATURE AND STRUCTURE REPRESENTATION DIVISION*

GRAPHICAL REPRESENTATION STANDARDS
FOR CHEMICAL STRUCTURE DIAGRAMS**

(IUPAC Recommendations 2008)




Basic Needs of a Structure-based System

Depiction
Organization
Storage
Search
Retrieval
Display

RSVPz Register, Search, View, Print/Publish



Technology/Informatics evolution

Chemical typewriters
Coding systemsz fragments, linear notations
Connection tables- 2D, 3D

RSVP Softwarg NIH/EPA, CAS, CROSSBOW,
MACCS, DARC, OSAC, irhouse

Graphics terminals (IMLAC, VT640, Tektronix 4105)
PCs with graphics
Extended software - calculate, predict, cluster



Chemical Typewriters

Atom-by-Atom Typewriter Input for Computerized
Storage and Retrieval of Chemical Structures*

J. M. MULLEN
Shell Development Compony, Emeryville, Colifornic 94608

Received November 11, 1966

Novel features have been added to o paper tape typewriter having o removable
typing element: A symbol set has been devised which requires only nine characters
for typing common chemical structures. The typewriter has an uncoded ““INDEX'
key which advances the paper without carrioge return. A companion key, “BACK
INDEX,” was provided which directly retracts the paper, Both have been coded.
A tape record containing information sufficient for @ computer to calculate an atom-
bond connection table for o chemicel structure is obtained by typing the structure
in any order solely from the keyboard or by use of the reader with prepunched
tapes containing frequently occurring substructures. Cost was about one-fourth that

of earlier paper tape chemical typewriters.

Oniy A, P. Feldman (/) and his colleagues at Walter
Reed Army Institute of Research are known to have
made successful prior efforts to use a paper tape typewriter
a3 a computer input device for chemical structures. Their
current machine, the Army Chemical Typewriter (ACT),

“Brsd un 4 paper presented before the Division of Chemical Literature 150th
National Meeting of the American Cherucal Society. Atlantic Citv. N, J. Sept 11,
1965

uses a three-shift keyboard: one shift contains a set of
39 chemical symbols, modified slightly from those of Miller
and Fletcher (2) at American Cyanamid. The tape of
the ACT also records the X and Y coordinates of charac-
ters as they are recorded on paper. The ACT is technically
attractive and seems quite appropriate to the Army’s
iarge problem, but its price of $18.000 is questionable
for an industrial laboratory.

JouRNAL OF CHEMICAL DOCUMENTATION




Chemical Stencils - still going




Chemical Stencils - still going

i
SIGMA-ALDRICH Login | Register | Change Country
Products | Services | Support | Custom Products | Order Center | MSDS Advanced Search

Ask A Scientist

% Home-=3ite Search

Product Image 2103772 Fieser chemist’s triangle
Aldrich

* %k k

Be the first to write a review.

Price and Availability

Product Your Price
Humber Availability UsD Quantity

10of1

Useful Links & Tools
Bulk Quote-Order Praduct Z103772-1EA In Stock details... 20.00
M3DS5 Ships on 11/22/10




Coding Systems for Organizing Structures

Fragment codes Linear Notations
Beilstein Dyson
Derwent WLN
Duffin SMILES
IFI/Plenum SLN
GREMAS SMD
Others InChl

Others



Fragment Codes

Organize and sort structures

Basic novelty check

Fragment-based substructure search

Still the basis for some patent indexing systems

The GREMAS System, an Integral Part of the
IDC System for Chemical Documentation

DERWENT
WORLD PATENTS INDEX

SIGRID ROSSLER AND ARTHUR KOLB
Farbenfabriken Bayer AG, Leverkusen, IDC Internationale Dokumentationsgesellschaft
fur Chemie m.b.H., Frankfurt/Main, Germany

Received January 27, 1970

The Genealogical Retrieval by Magnetic Tope Storage (GREMAS) system and the
potential it offers for searches are described. The input and retrieval procedures
of the system are exploined as well as the integration of the GREMAS system
into the IDC system'—i.e., machine generation of the GREMAS coding from topological
input and of the superimposed bit code from the GREMAS coding.




Linear Notations

Potentially unigue and unambiguous
RSVPz via an intermediary
O2AAAAAI Ao

Printed indexesz KWIC

Convertible to connection tables



Uses of WLN

- The basic needs
EAOAT 60 A

THE PROBLEMS OF

[EX) \ 9y
N-CO,Et

The Wiswesser Line
Notation (WLN) is a
compact, unique, and
unambiguous method of
describing chemical
structures which offers
many advantages over
systematic nomenclature
and structural diagrams.

The notation is easy to
apply and is widely used
throughout the Chemical

Industry and in Govern-

ment Institutions for the .

storage and retrieval of

chemical structural
information.




Problem Areas — then and now

WLN z MANTRAP suffixes
Mixtures (A + B)
Alternatives (A or B)
[Not Assigned]
Tautomers (A andA )
Reactions (A + B gives C)
Addition Compounds (A and B)
04 12U A L@ L S8 g o 0]

Combinatorial libraries, generic structures
Reaction mechanisms, transition states, animation
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Fun with WLN

THE WISWESSER
LINE-FORMULA
CHEMICAL NOTATION (WLN)

THIRD EDITION

WLN =SHOPKEEPER



Fun with WLN

WLN =SHOPKEEPER



