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"Scire ubi aliquid invenire possis, ea demum maxima pars eruditionis est."
("To know where you can find anything, that in short is the largest part of learning.")

-- Anonymous

"Knowledge is of two kinds:  we know a subject ourselves, or  
we know where we can find information upon it."

Samuel Johnson (1709 - 1784)
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" History is a thing scientists do when they can't do science
anymore."
-- Oxygen, a play by Profs. Roald Hoffmann and Car l Djerassi

" If [this were] true, then there is little chance of the younger
generation ever following us and becoming chemists themselves."
-- Colin Russell, Prof. Emeritus at Open University, UK

Cur rent challenges:
=> minimal refer encing to ori ginal work in under graduate texts
=> br eeding of misconceptions and incorr ect associations between
      people and ideas
=> students feel detached fr om subject
=> perception of passive spectators
=> lack of inspir ation
=> desensitized to self-discovery approach which is the dri ve of r esearch
=> human dimension is lost in a deluge of facts that need to be memori zed
     in a shor t time
=> pr ofessors become interested in history of science in “ swansong” of their
      careers

Why bother with " history" ?
=> science is a human activity

Tradi tion of naming & scientif ic genealogies:
=> signposts of impor tant events and ideas in a field
=> connections between ideas are r evealed
=> connections between people are revealed
=> order of development of ideas is revealed
=> patterns of success in career development are revealed
=> identi fying major players in a field
=> identi fying innovators and followers
=> how ideas are generated
=> how discover ies are made
=> how to decide which ideas are worth pursuing
      and which are not
=> how to ask the " right" qu estions
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Evolution of Chemistry

Schreiber,
Nicolaou,
Whitesides
(1990s+)

Watson, Crick,
Pauling (1950s)

Pasteur, Michaelis,
Menten, Krebs (1880s-1930s)

Wohler, Liebig,
Bunsen, Kekule,
Hofmann (1860s)

Rouelle, Berard,
Lavoisier (1770s)

Chemical
Biology

Molecular
Biology

Biochemistry

Chemistry

Pharmacy

Medicine

what is matter? what is light?

how to determine if a 
substance is pure?

how to determine chemical 
structure of a substance?

what is connection between 
chemical structure of a substance 
and its properties, reactivity, 
and function?

how to come up with efficient 
synthetic strategies for creating 
new chemical structures with desired 
properties, reactivity, and function

how to determine rate of 
reaction of a substance in 
a chemical reaction; 
reaction mechanism?

what is the mathematical 
description of optimization?

what is energy?

New Paradigm
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Maud Leonora Menten

20 March 1879 -  20 Jul y  1960
Canadian, b. Port  Lambton, Ontari o, Canada

Michaeli s-Menten equation
Hen ri, V . Lo is gén éra les de  l' act i on de s  di ast as e s , Par is,  1 903
Mi ch aelis,  L.; M en ten ,  M .L., Biochem .  Z . 1913,  4 9,  3 33

Biographical Refer ences:
Ray ne r- Ca nh am,  M.;  Ra yn er- Ca nh am, G. ,  W om en  in Chemistr y , A C S:
Wa s hin gto n, 1998, p. 15 7
Sto ck,  A.H.; C arp en t er,  A .M. ,  Nature  1961, 1 89 , 9 65
Smi th,  D. B .  Trends Bi ochem .  Sc i.  (Per s. Ed .),  1979,  4 ,  N150
Og ilv ie , Ma rily n; H arv ey , J o y ( ed s.) The Bi ograp h ica l Di ct iona ry o f Wome n  in
Sc ien ce , Ro ut led ge:  New Yor k,  2 000, p. 8 8 2

Where to find biogr aphical information about scientists?
Gillispie, Charles (ed.) Dictionary of Scientific Biography

Obit. Not. Fellows Roy. Soc.;  Biog. Mem. Fellows Roy. Soc.
Biog. Mem. Natl. Acad. Sci. USA; Current Biography

Profiles, Pathways, and Dreams Series, ACS:  Washington, D.C.
Candid Science series,The Road To Stockholm

Ogilvie, M.; Harvey, J. (eds.) The Biographical Dictionary of Women in Science
Websites:  Nobel Academy, Named Things in Chemistry & Physics

General :
TheChemical Intell igencer

(1995-2000)
Eur. J. Org. Chem. (1998)

Swiss:
Helvetica Chimica Acta (1918+)

British:
Chemical Society Reviews (1972+),
Journal of the Chemical Society (1849),
Green Chemistry profiles (1999+),
Organic and Biomolecular Chemistry
profiles (2003+)

American:

Chemical Reviews (1980+), Accounts of
Chemical Research (1972+), Journal of
Physical Chemistry Festschrift issues,
Chemical & Engineering News
obituaries and profiles

German:
Chemische Berichte (1868 - 1997),
Angewandte Chemie (1888+)

Canadian:
Canadian Journal of Chemistry
dedication issues (1988+)

French:
Bulletin de la Société de Chimie de

France (1889+)

Japanese:
Bulletin of the Chemical Society of

Japan (Accounts)
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Organic Name Reactions Timeline
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"Named" things:  signposts of what ideas are important and which stand the tests
of experimentation, verification, and reproducibility over time

Good nomenclature elicits images and aids reasoning by analogy; it is the organic
chemists 'best friend'. -- Donald J. Cram

Sur vey of Connections Between People and Ideas

Type 1:     Named thing shared between student and advisor

Diels-Alder reaction (O. Diels, K. Alder, 1928)
 

R2

R 1

R 2

R 1+

Baeyer-Vi lliger  oxidation (A. von Baeyer, V. Villiger, 1899)

 
O

R 1 R2

O

R 1 OR2

+  R'OOH +   R'OH
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Sur vey of Connections Between People and Ideas
Type 2  Evolution of ideas from advisor to student 

  (innovator-follower)

Wittig reaction (G. Wittig, 1954) -> 
Schlosser modification of Witti g r eaction (M . Schlosser , 1971)

 
R

O

R 1 R2 R1 R 2

++  PPh3   +    RCH 2Br O=PPh3
HBr

 

Br

O

R H
R

nBuLi

PPh3

PhLi

tBuOH+

LiBr
LiOtBu
O=PPh3
nBuH
PhH

+ +

Henry E. Armstrong
(Leipzig, 1869)
discovery of 1,3-butadiene
in cracked petroleum (with
A.K. Miller) (1886)
origin of colour (1888 - 93)

Karl Heumann
(Heidelberg, 1878)
industrial process
to produce indigo
(1890)

Walter Reppe
(Munich, 1920)
Reppe process to 
make vinyl ethers 
and acetylenes (1928)

Constantin Fahlberg
(Leipzig, 1873)
discovery of sweetener
saccharin (with Ira Remsen)
(1878)

Adolf Hermann Kolbe
(Marburg, 1843)
synthesis of salicylates 
(1874)

Louis M. Dennis
(Michigan, 1886)

Beckmann
rearrangement
(1886)

Philipp E.A. Lenard
Investigation of cathode rays
Physics Nobel 1905

Paul Harteck
(Berlin, 1926)
Discovery of
parahydrogen (1929)

Bunsen burner, actinometry (1855) (with Sir Henry Roscoe )
elemental spectrum analysis (1860) (with Gustav R. Kirchhoff )
Discovery of element 37, rubidium (1861)  (with Gustav R. Kirchhoff )
Discovery of element 55, cesium (1860) (with Gustav R. Kirchhoff )

Viktor Meyer method 
(1876 - 1878)

Ludwig Mond
Discovery of metal carbonyls
(Ni(CO)4) (1890)

Sir Edward Frankland
Concept of valence (1852)

Bodenstein
steady state
approximation 
(1913)

Michler's  ketone
(1879)

Wurster dyes
(1879) , Wurster's
reagent (1879)

Schrock carbenes
(1974)

Eugene G. Rochow
silicone polymer (1941)

Corey-Pauling-Koltun
space filling model (1959)

Hempel column
Hempel  pipette

Wilkinson's catalyst
(1965) ; organometallic
chemistry; metallocenes
Chemistry Nobel 1973

Bronsted-Lowry definition
of an acid and a base (1923)
Armstrong and Wynne's
acids (1890's)
Sir William J. Pope
Discovery of asymmetric N, S, 
Sn, Se compounds (1899+)

Heiki Kamerlingh-Onnes
properties of matter at low 
temperatures,
superconductivity (1911) ; 
liquid helium 
(1906) Physics Nobel 
1913

Zeeman effect 
(1896 - 1897)
Physics Nobel 1902

Penning vacuum 
gauge (1937)

Ladenburg benzene (1869)

BUNSEN

Example Genealogy Tr ees
Type 3  Novel ideas and discoveries through gener ations
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“Unknown” Canadian Scientists
SCIENTI ST DATES BIRTHPLACE SCIENTI FIC

ACHIEVEMENT

Avery, Oswald Theodore
MD 1904  Columbia

1877 - 1955 b. Halifax, Nova
Scotia

Brooks, Harriet T.
MA 1901 McGil l
(Lord Ernest Rutherford)

1876 - 1933 b. Exeter, Ontario

Eadie, George Sharp
Ph.D. 1927 Cambridge
(J.B.S. Haldane)

1895 - 1976 b. Toronto, Ontario

Giauque, Will iam Francis
Chemistry Nobel 1949
Ph.D. 1922 UC Berkeley
(George E. Gibson)

1895 - 1982 b. Niagara Falls,
Ontario

Good, Norman Everett
Ph.D. 1951 Cal Tech
(Hershel K. Mitchell)

1917 - b. Brantford,
Ontario

DNA as source of heredity
(1944)

Transmutat ion of the elements
(1904)

Eadie plot applied to Michaelis
-Menten equat ion (rate of
react ion, v,  vs. v/[S])  (1942)

Absolute zero temperature
Measurements (1927+)
Partition functions (1930)

Good buffer solutions (1966)

SCIENTI ST DATE S BIRT HPLA CE SCI ENTI F I C
A CHIEV EME NT

Kamen, Mart in
Ph.D .  1937 Chicago
(W ill i am D. H ar kins)

1913 - b. Tor onto, Ontario

Menten , Maud L eonor a
Ph.D .  1916 Chicago
(Albert  P.  Mathew s)

1879 - 1960 b. Por t L ambton,
Ontari o

Moffatt , John Gil ber t
Ph.D .  1956 UBC
(H ar G. K horana)

1930 - b. Vic tor ia, Bri tish
Columbia

Patte r son, Ar thur L indo
Ph.D .  1928 M cGil l
(Arthur S. Eve)

1902 - 1966 b. Nelson, New
Z ealand

Saund ers, Frederi ck A.
Ph.D .  1899 Johns Hopkins
(Henry A.  Row land)

1875 - 1963 b. London, Ontario

Winstein, Saul
Ph.D .  1938 Cal Tech
(Howard J.  Lucas)

1912 - 1969 b. Montreal, Quebec

Discovery of carbon-14
isotope (1941)

Michaeli s-M enten kinetics
(1913)

Pfitzner-Moffatt reagent
(DM SO-dicyclohexylcarbo-
diimide (1963)

Patterson functions (1934)

Russell -Saunders spin-orbi t
coupling (1925)

Anchimeric assistance (1939);
Normal salt effect (1940);
Grunw ald-Winstein equation
(1948); intimate and solvent
separated ion pairs (1952); special
salt effect (1954); Winstein-
Holness equation (1955)
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Leader s in Canadian Chemistry Over the Years

1900 - 1949

William Lash MILLER
Andrew R. GORDON
George F. WRIGHT
Fred E. BEAMISH

Otto MAAS
Frederick M.G. JOHNSON
Robert F. RUTTAN
Harold HIBBERT
Clifford B. PURVES

1950 - 1969

Carl A. WINKLER
Raymond U. LEMIEUX
Edgar W.R. STEACIE
Robert L. MCINTOSH

Clara BENSON
Donald J. LEROY
Harry E. GUNNING
Adrian BROOK

Ronald J. GILLESPIE
Theodore P. SCHAEFER
Albert D. ALLEN
Charles A. MCDOWELL
Keith J. LAIDLER
Howard C. CLARK
Gerald W. KING
Brian E. CONWAY

Zdenek VALENTA
Karel WIESNER
Paul A. GIGUERE
Henri FAVRE
Paul E. GAGNON
Marcel RINFRET
Gerhard HERZBERG

England

Europe

1970 - 1989

50+ professors from 
MAAS-WINKLER lineage!

Bryan JONES
Christopher J. WILLIS
Barry LEVER
Geoffrey OZIN
Nicolas C. PAYNE
Donald C. BRADLEY
Michael A. WHITEHEAD
Paul DE MAYO
John C. POLANYI
Chris E. BRION
Stanley J.W. PRICE
G. Michael BANCROFT
Ian S. BUTLER

George JUST
Charles R. ENGEL
Walter A. AUE
Camille SANDORFY
Robert L. BENOIT

Ronald KLUGER
Stephen HANESSIAN
Paul W. BRUMER
William A. AYER
Richard F.W. BADER
John A. PAGE
Robert F. SNIDER
Peter YATES
Keith YATES

Pierre DESLONGCHAMPS
Walter A. SZAREK
Imre G. CSIZMADIA
Bernard BELLEAU

England

Europe

United
States

Cultur e of “Academia”

Professional goals of academics:

(1) To be recognized for their contributions to a field of study
(2) To propagate and perpetuate those contributions through their students

Triangulation Principle and Rank-to-Rank Flow
Selling yourself versus someone else selling you

Post-Doctoral
ADVISOR

Doctoral
ADVISOR STUDENT
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Hermann von HELMHOLTZ
(Berlin, 1842)

Johannes Peter MULLER
(Bonn, MD 1823)

Hans RAU
(Wuerzburg, 1906)

Wilhelm WIEN
(Berlin, 1886) 
Physics Nobel 1911

John C. POLANYI
(NRC) [Toronto]
Chemistry Nobel 1986

Anthony J. MERER
(NRC) [UBC]

John W.T. SPINKS
(Darmstadt) [Sask]

Gerhard HERZBERG
(TU Darmstadt, 1928; Goettingen)
[NRC] Chemistry Nobel 1971)

Boris P. STOICHEFF
(Toronto, 1950; NRC)
[Toronto, Physics Dept.]

Robert H. LIPSON
(Toronto, 1985) [Western]
Stephen C. WALLACE
(Toronto) [Toronto]

Walter H. HEITLER
(Munich, 1926)

Karl F. HERZFELD
(Vienna, 1914)

Friedrich HASENOHRL
(Vienna, 1897)

Franz S. EXNER
(Vienna, 1871)

Gustav MAGNUS
(Berlin, 1827)

August KUNDT
(Berlin, 1864)

Eilhard MITSCHERLICH
(Goettingen, 1814)

Jons Jakob BERZELIUS
(Uppsala, 1802)

James FRANCK
(Berlin, 1906)
Physics Nobel 1925

Emil G. WARBURG
(Berlin, 1867)

Dr. John Andraos, 2002c

LEMIEUX

c Dr. John Andraos, 2002

Frank SCHWEIZER
(Alberta, 1998) [Manitoba]

David C. SCHREIMER
(Alberta) [Calgary]

X. Chris LE
(Alberta) [Alberta]

Robert J. CUSHLEY
(Alberta, 1965) [SFU]

Bertram O. FRASER-REID
(Alberta, 1964) [Waterloo]

Gerard E. PELLETIER
(Ottawa, 1958) 
[Sherbrooke]

Robert Y. MOIR
(McGill, 1946) [Queen's]

Lloyd D. HAYWARD
(McGill, 1949) [UBC]

Arthur S. PERLIN
(McGill, 1949) [McGill]

Clifford B. PURVES
(St. Andrews, 1929) [McGill]

Robert K. BROWN
(McGill, 1946)
[Alberta]

Raymond U. LEMIEUX
(McGill, 1946)
[Sask; Ottawa; Alberta]

George D. THORN
(McGill, 1947)
[Mt. Allison]

Frank P. ROBINSON
(Alberta, 1962) [Victoria]

Edward PIERS
(Alberta, 1963) [UBC]

John M. CHONG
(UBC, 1983) [Waterloo]

Brian A. KEAY
(UBC) [Calgary]

Guy L. PLOURDE
(UBC) [UNBC]

Michael K. GEORGES
(Waterloo, 1983) [Toronto]

Ole HINDSGAUL
(Alberta, 1980) 
[Alberta]

David R. BUNDLE
(Alberta) [NRC]

J. William LOWN
(Alberta) [Alberta]

Bruce J. FORREST
(SFU, 1978) [Brandon] France I. AUZANNEAU

(NRC) [Guelph]
Brian M. PINTO
(NRC) [SFU]

Kerry B. REIMER
(SFU, 1991) [UNBC]

Wilma E. ELIAS
(UBC, 1956) [Victoria]
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