Scientific Genealogies of Physical and Mechanistic Organic Chemists
John Andraos
Department of Chemistry, York University, Toronto, ON M3J 1P3
jandraos@yorku.ca
FAX: 416-736-5936

Supplementary Material

Scientific Genealogy Trees



Karl v. AUWERS
(Berlin, 1885) ¢

- dienone-phenol rearrangement 1921

William v. E. DOERING
(Harvard, 1943)
Kenneth J.P. ORTON - Doering-Zeiss intermediate
(Heidelberg, 1897) 1953
- Orton rearrangement 1903 - tropylium ion 1954
| - aromatic sigma complexes
(Wheland type) 1958

Sir Jocelyn F. THORPE
(Heidelberg, 1895)

John W. BAKER Sir Christopher K. INGOLD Herbert B. WATSON

(Roy. Coll. Sci., 1922) (London, 1921) (Wales, 1915)
- Baker-Nathan effect 1935 - inductive effect 1923
- mesomeric effect 1924
N - electronic theory of organic chemistry 1926 Edwlard Dé';éJGHES
Christopher L. WILSON - partial and total rate factors in arpmatic (W."t" es, 1930) 1946
(UC London, 1930) substitution reactions 1927 - hironium 1ons 1952
- first suggestion of bridged - bridged halonium ions 1931 - - mtrogorgum 'O”sld
carbocations 1939 - E1ch 1933, SN1/SN2 1934 (see Sir C.K. Ingold)
. - enols 1934 .
Eld'th H. IUCS|-I|IERWI_OO(? IN?SZLSD > - isotopic labelling 1935 Sl_?ULPATﬁl Zvi RAPPOPORT
( mperial College London, 1¢ ) -E1/E21937-1948 [ "=——==—--= > S ebrew U, 4o (Hebrew U,
'ﬁ ect ronlclgz%ory ororganic - common ion effect 1940 U%ULSa ‘ém’ ; P Jerusalem, 1961)
cpg?gilasrlgharges in chemical - normal salt effect 1940 ondon) - stable enols 1983
- -Al/A2 1941
structures 1926 y - first kinetic evidence for nitreniun] ions 1951 *|
- mesomerism, mesomeric effect|1953 Peter B.D. DE LA MARE Kenneth T. LEFFEK
- principle of microscopic reversibility 1969 (UC London, 1948) (UC London, 1959)

Victor GOLD A. Jerry KRESGE George A.R. KON John H. RIDD Ronald J. GILLESPIE Ronald S. NYHOLM
(London, 1944) *| (llinois, 1953; London) (London, 1922) (London, 1951) *| (London, 1949) (London, 1947+)
- direct spectroscopic - phenonium ions 1962 | | - nitronium ions 1946 - Gillespie-Nyholm
evidence for protonation | - fractionation factor - VSEPR theory 1963 model 1957
of aromatics 1952 theory 1964 Reginald P. LINSTEAD Rory MORE O'FERRALL - magic or superacid 1968
- fractionation factor - application of Marcus (London, 1926) ———— (London, 1962)
theory 1964 theory to proton transfer | | - More O'Ferrall-Jencks
reactions 1973 | diagram 1970 3 Steve HARTMAN
- direct observation of John A. ELVIDGE P e e e e — — > Adrian G. BROOK . Steve
simple enols by flash (London, 1946) A. Barry P. LEVER 'ir| (Toronto, 1950; London) (McMaster, 1967)
photolysis 1980s (London, 1960) - mercurinium ion intermediates
- direct observation of I—y *| - Lever ligand electrochemical in oxymercuration reaction of olefins 1950
ynols by flash photolyis 198 parameters 1990 - Brook rearrangement 1958

Fig. S1. Scientific genealogy tree for Karl v. Auwers.



Adolf v. BAEYER

(Berlin, 1858)

Chemistry Nobel Prize 1905

- radical cations 1875

- Baeyer angle strain 1885

- Baeyer-Villiger oxidation 1899
- carbonium ion theory 1901

Sir Frederick S. KIPPING
(Munich, 1887)

Arthur LAPWORTH
(Birmingham, 1895)

Robert D. HAWORTH James R. PARTINGTON
(Manchester, 1922) (Manchester, 1919)
- Haworth phenanthrene
synthesis 1932
Frederick E. KING
| (Queen Mary College

London, 1927)
Peter L. PAUSON
(Sheffield, 1949)
- discovery of ferrocene 1951

Wilfred D. CROW
(Sheffield, 1952?)

| - Pauson-Khand reaction 1973

Curt WENTRUP

(Australian National U, 1967) Ihsan U. KHAND

- 1,3-sigmatropic rearrangements (Strathclyde, 1970?)
in cumulenes and heterocumulenes

1998

- stable ketene zwitterions 2000

A

Meredith G. EVANS
(Manchester, MSc 1927)

- Bell-Evans-Polanyi principle
1936

- Evans-Polanyi relation 1938
- Evans principle 1939

(" Michael SZWARC
(Manchester, 1947)

- p-quinodimethanes 1947
- phenyl radicals 1952

- acetoxyl radicals 1954

Noel S. HUSH
(Manchester, 1959)
- Marcus-Hush relationship

1961
S

John U. NEF

(Munich, 1886)
- taumerism 1877
- Nef reaction 1894

Lauder W. JONES
(Chicago, 1897)

Charles D. HURD
(Princeton, 1921)
- keteno-ynol

tautomerism 1930

William L. EVANS
(Chicago, 1905)

Henry

B. HASS

(Ohio State, 1925)

- crossover experiment

1937

Norman KHARASCH
(Northwestern, 1944)
- sulfenium ions 1953

Thomas C. BRUICE
(USC, 1954)
|

I
Anthony F. HEGARTY
(UC Cork, 1967;
UC Santa Barbara)
- nitrilium ions 1980
- stable enols 1997

Myron L. BENDER
(Purdue, 1949)
- tetrahedral intermediates

1951

- acylium ions 1960

John W. BUNTING
(ANU, 1967;
Northwestern)

- variable Marcus
intrinsic barriers for
deprotonation of carbon
acids 1988

Lewis J. BRUBACHER
(Northwestern, 1966)

g

Dimitrios STEFANIDIS
(Toronto, 1989)

\d

Fig. S2. Scientific genealogy tree #1 for Adolf v. Baeyer.



Justus LIEBIG
(Erlangen, 1822)
1
1

John STENHOUSE

(Giessen, 1839,

Adolf v. BAEYER

(Berlin, 1858)

Chemistry Nobel Prize 1905

- radical cations 1875

- Baeyer angle strain 1885

- Baeyer-Villiger oxidation 1899
- carbonium ion theory 1901

Emil FISCHER
(Strasbourg, 1874)

Chemistry Nobel Prize 1902

Sir Edward FRANKLAND
(Berlin, 1901)

W. Lash MILLER
(Munich, 1890)

1
John ATTFIELD
no degree) (Tuebingen, 1862)

Sir William A. TILDEN
(London, 1871)

Sir Gilbert T. MORGAN
(London, BSc 1896)

Joseph REILLY
(Cambridge, 1913?)

Francis L. SCOTT
(UC Cork, 1951?)

Anthony F. HEGARTY
(UC Cork, 1967)

- nitrilium ions 1980

- stable enols 1997

Fig.

Peter G. MELIKOFF
(Munich, 1884/5)

Nikolai D. ZELINSKII

(Odessa, 1889)

- Hell-Volhard-Zelinskii reaction
1881, 1887

Yu. K. YUR'EV
(Moscow, 1934/5)

Nikolai S. ZEFIROV
(Moscow, 1965)
- episulfonium salts 1974+

Alexander SMITH

(Munich, 1889)

Henry C. BIDDLE

(Chicago, 1900)

Charles W. PORTER
(Harvard, MA 1909,
UC Berkeley, 1915)

Herman C. RAMSPERGER
(UC Berkeley, 1925)

- RRKM (Rice-Ramsperger-
Kassel-Marcus theory 1951

S3. Scientific genealogy tree #2 for Adolf v. Baeyer.

Maurice L. HUGGINS

(UC Berkeley, 1922)

- hydrogen bonding 1920

- Flory-Huggins theory 194:



Jacques Etienne BERARD
(Montpellier, 1817)

Antoine BALARD
(Ecole de Pharmacie, Paris, 1826)

Marcellin BERTHELOT
(Paris, 1854)

- radical anions 1866

- first claim for oxirene
synthesis 1870

- Berthelot equation 1875

Philippe A. BARBIER
(Sup. Pharmacie, 1876)
- Barbier-Wieland reaction

Maurice HANRIOT Joseph A. LE BEL
(Paris, 1880) (Ecole Polytech., Paris, 1867)
| - van't Hoff-Le Bel asymmetric carbon model
1874

Louis BOUVEAULT

(Ecole Poly., Paris, 1890)

- Bouveault-Blanc reaction 1903

- acyloin condensation 1905

- esterification with diazomethane 1908

1912
I

Victor GRIGNARD

(Lyon, 1901)

Chemistry Nobel Prize 1912

- Grignard reaction, Grignard reagent
(organomagnesium compounds) 1900
- carbanions 1901

Henry GILMAN
(Harvard, 1918; Paris)
- Gilman organometallic
reagents 1936

George F. WRIGHT

u&| (lowa State, 1938)
- mercurinium ion intermediates
in oxymercuration reaction of
olefins 1950

*| Adrian G. BROOK

(Toronto, 1950)
- mercurinium ion intermediates
in oxymercuration reaction of olefins 1950
- Brook rearrangement 1958

Louis PASTEUR

(Paris, 1847)

stereochemical definition of
enantiomers (R/S tartrates) 184

Fig. S4. Scientific genealogy tree for Jacques E. Berard.



|

Jons J. BERZELIUS .
(Uppsala, 1802) — Hf_”‘lr"l:h;lOSE
- concept of catalysis 1836 (Kiel, 18 I )

Wilhelm H. HEINTZ
(Berlin, 1844)

Johannes WISLICENUS

George G. HENDERSON
(Leipzig, 1887)

Alexander ROBERTSON
(Glasgow, 1924)

John M.\W. SCOTT
(London, 1955)

Kenneth E. EDGECOMBE
(Dalhousie, 1988) < *|
Fig.

(Zurich, 1860)

William H. PERKIN, Jr.
(Wuerzburg, 1882)
| - malonic ester synthesis 1907
Sir Robert ROBINSON
(Manchester, 1909)

Chemistry Nobel Prize 1947 John L. SIMONSEN
- curly arrow notation for (Manchester, 1909)
reaction mechanisms 1922 - 1932 - acetoacetic ester synthesis 1910

- flavylium salts 1926 |
- electronic theory of organic

chemistry 1926 Sir Ewart R.H. JONES
- Robinson annulation 1935 (Wales, 1936)
| - Jones oxidation 1946
Fred E. KING |
(Queen Mary College, London, Sir Derek H.R. BARTON
1927) | (London, 1942)

Nobel Prize Chemistry 1962
- halonium ions 1951
- conformation in organic

Michael J.S. DEWAR
(Oxford, 1944)

- aromatic pi complexes ;
(charge transfer) 1945 synthesis 1952

- Dewar PMO method 1952 |
Sir Jack E. BALDWIN
- (London, 1964)
Michael A. WHITEHEAD N S
(London. 1960) Baldwin's rules 1976
i Norris J. HOLNESS
Russell J. BOYD (Imperial College London, 1951/2)

(McGill, 1971) - Winstein-Holness equation 1955

- Boyd-Edgecombe electro-
negativity parameters 1988

Charles F. CHANDLER

(Goettingen, 1856)

A

Marston T. BOGERT
(Columbia School of Mines, 1894)

Hal T. BEANS
(Columbia, 1904)

Louis P. HAMMETT

(Columbia, 1922)

- linear free energy relationships (LFER) 192
- solvolysis 1927

- Hammett acidity function 1932

- Hammett equation 1935

- substituent effects 1935

- acylium ions 1937

- acidity functions 1937

- Zucker-Hammett hypothesis 1939
- Curtin-Hammett principle 1954

~
Lois M. ZUCKER
(Columbia, 1940)
- Zucker-Hammett hypothesis 1939

Robert W. TAFT

(Ohio State, 1949; Columbia)

- Taft equation 1952

- Kamlet-Taft solvent parameters
1976

.

S5. Scientific genealogy tree #1 for Jons Jakob Berzelius.



i

William H. PERKIN, Jr.

(Wuerzburg, 1882)
- malonic ester synthesis 1907

John L. SIMONSEN
(Manchester, 1909)
- acetoacetic ester synthesis 1910

Sir Ewart R.H. JONES
(Wales, 1936)
- Jones oxidation 1946

Sir Derek H.R. BARTON
(London, 1942)

Nobel Prize Chemistry 1962
- halonium ions 1951

- conformation in organic
synthesis 1952

Paul de MAYO James F. KING

(London, 1954)

Nick WERSTIUK

(UNB, 1958; London)

. *| (Johns Hopkins, 1966;
Linda J. JOHNSTON London)
(Western, 1982)
|
1
Norman P. SCHEPP
(Toronto, 1988; NRC)
- generation of simple enols *|

by flash photolysis 1980s
- detection of first carboxylic
acid enol, mandelic acid enol 1989

Fig.

Jons J. BERZELIUS
(Uppsala, 1802)

Heinrich ROSE Sven O. PETTERSSON
(Kiel, 1821) (Uppsala, 1882)

Wilhelm H. HEINTZ Svante ARRHENIUS
(Berlin, 1844) (Uppsala, 1884)
| Chemistry Nobel Prize 1903

- dissociation of ions in water 1887

Johannes WISLICENUS
(Zurich, 1860)

- ionization theory 1887
- Arrhenius equation 1889

Sir James C. IRVINE
(Leipzig, 1910)

Percy F. FRANKLAND
(Wuerzburg, 1883)

William E. GARNER Clifford B. PURVES
(Birmingham, 1913) .,.,| (St. Andrews, 1929)

Cecil E.H. BAWN
h Raymond U. LEMIEUX
(BI’IStOl, 1932) *| (MZGi”, 1946)
- Edward-Lemieux anomeric
effect 1969

Anthony LEDWITH
(Liverpool, 1957?)
- stable nitrenium salts 1969

James F.W. JOHNSTON
(Uppsala, no degree)

A

John P. NORTON
(Yale, MA 1846)

Samuel W. JOHNSON
(Yale, MA 1857)

Oscar D. ALLEN
(Yale, 1871)

Horace L. WELLS
(Yale, PhB 1877)

Henry L. WHEELER
(Yale, 1893)

Treat B. JOHNSON
(Yale, 1901)

Ben H. NICOLET
(Yale, 1913)

Reuben B. SANDIN
(Chicago, 1924)

- first stable bromonium and
chloronium salts 1952

S6. Scientific genealogy tree #2 for Jons Jakob Berzelius.

John J. DONLEAVY
(Yale, 1920)

James ENGLISH, Jr.
(Yale, 1936)

Howard E. ZIMMERMAN
(Yale, 1953)

- Zimmerman-Traxler
transition state (1957)

- di-Temethane rearrangemen
(1969)

John R. SCHEFFER *'
(Wisconsin, 1966)



Jons J. BERZELIUS
(Uppsala, 1802)

Heinrich ROSE
(Kiel, 1821)

Wilhelm H. HEINTZ
(Berlin, 1844)

Johannes WISLICENUS
(Zurich, 1860)

william H. PERKIN, Jr. John N. COLLIE
(Wuerzburg, 1882) (Wueerurg, 1883)

- malonic ester synthesis 1907 - first pyrylium (oxonium) salts
from dehydroacetic acid via

| 2,6-y-pyrone 1899

Sir Robert ROBINSON

(Manchester, 1909)

Chemistry Nobel Prize 1947

- curly arrow notation for

reaction mechanisms 1922 - 1932

- electronic theory of organic chemistry 1926
- flavylium salts 1926

- Robinson annulation 1935

i | |
*| John T. EDWARD Richard A.Y. JONES Alan R. KATRITZKY

(McGill, 1942; Oxford) (Cambridge, 1961) (Cambridge, 1958)
- Edward-Lemieux

anomeric effect 1955+

Michael V. SINNOTT *| Oswald S. TEE Thomas T. TIDWELL
(East Anglia, 1967) (Harvard, 1964; East Anglia)
- principle of least - persistent bis(trimethylsilyl)

(East Anglia, 1968/9)

motion applied to ketenes 1992
organic reactions 1969 | - persistent allenylketenes 199
- persistent silylketenes 1999

Andrew J. BENNET
(Bristol, 1985)

Fig. S7. Scientific genealogy tree #3 for Jons Jakob Berzelius.



Robert BUNSEN
(Marburg, 1833)

Adolf v. BAEYER
(Berlin, 1858)
Chemistry Nobel

- radical cations 1875

- Baeyer angle strain 1885

- Baeyer-Villiger oxidation 1899
- carbonium ion theory 1901

Alfred EINHORN
(Tuebingen, 1880)

Richard WILLSTAETTER

(Munich, 1894)

Chemistry Nobel Prize 1915
- 0-quinodimethanes 1907
- radical cations 1908

- pyrylium salts

Jean F. PICCARD
(ETH, 1909)

Prize 1905

d

Albert LADENBURG
(Heidelberg, 1863)

- Ladenburg benzene
(prismane) 1869

Frederick M.G. JOHNSON
(Breslau, 1908)

d

1914

ad

Edgar W.R. STEACIE
(McGill, 1926)
- benzyl radical 1954
- acetoxyl radical 1955
1
1
Harry E. GUNNING
(Toronto, 1942; NRC)

Adolf Hermann KOLBE
(Marburg, 1843)
- Kolbe-Schmitt reaction 1860

Henry E. ARMSTRONG

(Leipzig, 1869)

Thomas M. LOWRY
(Central Tech. Coll., 1899)
- coining of "mutarotation”

1899

- electrophilicity /

nuc

leophilicity concept 1921

- inductive effect 1923
- Bronsted-Lowry definition
of acid 1923

Rudolf SCHMITT Theodor CURTIUS
(Marburg, 1861) (Leipzig, 1882)
| - Curtius rearrangement

Arthur HANTZSCH 1890
(Wuerzburg, 1880)

- Hantzsch pyridine Ernst MOHR
synthesis 1882 (Kiel, 1897)

- ketyl radicals 1921 - Mohr-Sachse boat
| and chair conformations
Kurt H. MEYER of cyclohexane 1890

(Leipzig, 1907)

- tautomerism 1877

- titration of enols 1911

- Meyer-Schuster rearrangement 1922

Morris S. KHARASCH
(Chicago, 1919) - peroxide effect 1933, chloroformylation of hydrocarbons 1940,
- chlorosulfonation of hydrocarbons 1940, Kharasch hydrocarbon coupling reaction 1941,
- phosphinyllradicals 1945, hydroperoxide radicals 1950

Wilbert H. URRY
(Chicago, 1947)
- phosphinyl radicals 1945

Earl S. HUYSER
(Chicago, 1955)

Harris D. HARTZLER
(Chicago, 1958)

- vinylidenecarbenes 1964

Richard M. KELLOGG
(Kansas, 1965)
- thiocarbonyl ylides 1970

Frank R. MAYO
(Chicago, 1931)

Cheves WALLING
(Chicago, 1939)

- phosphoranyl radicals 1957

- alkyl radicals 1963
- silyl radicals 1966

- peroxide effect 1933

1
Herbert C. BROWN
(Chicago, 1938)
Chemistry Nobel Prize
1979

- chloroformylation 1940
and chlorosulfonation 1940
of hydrocarbons

John U. NEF
(Munich, 1886)

Kurt E. SCHUSTER
- tautomerism 1877 (Munich, 1922)

- Nef reaction 1894

Ludwig KNORR Solomon F. ACREE
(Erlangen, 1882) (Chicago, 1902)

- tautomerism 1877 - originated idea of Curtin-
- Paal-Knorr Hammett principle 1907
reaction 1885 - pH indicators 1915

- B-strain (1944), F-strain (1945),

I-strain (1950)

Fig. S8. Scientific genealogy tree #1 for Robert Bunsen.



Robert BUNSEN
(Marburg, 1833)

Thomas E. THORPE
(Heidelberg, 1868)

|
Henry V.A. BRISCOE
(London, 1909)

Sir Geoffrey WILKINSON
(London, 1946)

Chemistry Nobel Prize 1973
- structure of ferrocene 1952
- discovery of metallocenes
1959 |

John A. OSBORN
(London, 1966)

Richard R. SCHROCK
(Harvard, 1971)
- Schrock tantalum and

niobium carbene complexes

1974

Walther M. HEMPEL
(Heidelberg, 1873)

Louis M. DENNIS
(Michigan, 1886)

Eugene G. ROCHOW
(Cornell, 1935)

- Allred-Rochow
electronegativity
scale 1957

Earl L. MUETTERTIES
(Harvard, 1952)
- Muetterties rule 1963

Robert B. COREY

(Cornell, 1924)

- protein structures (alpha helix,
beta sheets, kinks) with Linus
Pauling 1951

- Corey-Pauling-Koltun space
filling model 1959

Viktor MEYER
(Heidelberg, 1867)

- aromatic sulfonation 1871
- steric effect 1894

- stable iodonium salt 1894

Charles GRAEBE
(Heidelberg, 1862)

Fritz ULLMANN
(Lausanne, 1895)
- Ullmann coupling 1904

[
Casimir WUERSTER
(Zurich, 1875)
- radical cations 1875
- Wuerster's red and blue
salts 1879

Max BODENSTEIN
(Heidelberg, 1893)

- Bodenstein steady-state
approximation 1913

George B. KISTIAKOWSKY
(Berlin, 1925)

Nikolai D. ZELINSKII

(Odessa, 1889; Goettingen)

- Hell-Volhard-Zelinskii reaction
1881, 1887

Yu. K. YUR'EV
(Moscow, 1934/5)

Nikolai S. ZEFIROV

Herbert S. GUTOWSKY
(Harvard, 1949)
- NMR lineshape analysis 1953

Fig. S9. Scientific genealogy tree #2 for Robert Bunsen.

(Moscow, 1965)
- episulfonium salts 1974+

10



James B. CONANT
(Harvard, 1916)

Paul D. BARTLETT
(Harvard, 1931)

- bridged bromonium ions 1936
- bridged chloronium ions 1937
- aziridinium ions 1947

- episulfonium ions 1949

- carbonyl ylide 1962

Francis E. CONDON
(Harvard, 1944)

Dean S. TARBELL
(Harvard, 1937)

- Bartlett-Condon-Schneider - bridged bromonium

reaction 1944

Abraham SCHNEIDER
(Harvard, 1944)

Erwin BUNCEL
(London, 1957; North

Carolina) *|

(1936) and chloronium
ions (1937)

Joseph F. BUNNIIETT
(Rochester, 1945)

- Bunnett-Olsen equations 1966
- SNR1 nucleophilic aromatic
substitution 1970

- cine substitution 1973

Frederic P. OLSEN

|| (Brown, 1964)
- Bunnett-Olsen equations 1966

I
I
Edward S. LEWIS

(Harvard, 1947)
- phenyl cation 1958

Galvin M. COPPINGER
(Rice, 1954)

- Coppinger's radical
(galvinoxyl) 1957

Charles G. SWAIN Thomas T. TIDWELL *
(Harvard, 1944) (Harvard, 1964)

- aziridinium ions 1947 - persistent bis(trimethylsilyl)

- "push-pull" mechanism 1948 ketenes 1992

- episulfonium ions 1949 - persistent allenylketenes 1997
- Swain-Scott equation 1953 - persistent silylketenes 1999

- Swain-Schaad equation 1958
- Swain-Lupton equation 1968

James C. MARTIN
(Harvard, 1956)
- Dess-Martin reagent 1983

Wesley G. BENTRUDE
(Minois, 1961)
- radical chemistry 1965+

Richard L. SCHOWEN

(MIT, 1973)

- proton inventory technique

1982
1
1

(MIT, 1957)
- atoms in molecules (AIM)

1981

Andrew J. BENNET
*| (Bristol, 1985; Kansas)

I
[ =

| Richard F.\. BADER | Elmer C. LUPTON, Jr.
[

AJerry KRESGE

(Yale, 1969)

*,| (llinois, 1953; MIT)

- phenonium ions 1962

- fractionation factor theory 1964

- application of Marcus theory to proton
transfer reactions 1973

- keto-enol equilibrium constants for
simple enols by flash photolysis 1980s

- flash photolytic evidence for ynols 198

Carleton B. SCOTT Edward R. THORNTON
(MIT, 1952) (MIT, 1959)
Lawrence E. SCHAAD - (B)ell-(E)vans-(Ma)rcus-

(Ha)mmond-(Po)lanyi-
(MIT, 1957) (Th)ornton-(Le)ffler principle
1936

Fig. S10. Scientific genealogy tree #1 for James B. Conant.
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James B. CONANT
(Harvard, 1916)
- coining of "superacid" 1927

Frank H. WESTHEIMER
(Harvard, 1935)
- Westheimer principle 1961

Charles L. PERRIN N
(Harvard, 1963)

J. Peter GUTHRIE
(Harvard, 1968)
- no-barrier theory 1999

g

¢| (UBC, 1963; Harvard)

Ronald H. KLUGER
|| (Harvard, 1969)

J

Donald G. LEE >

George W. WHELAND

(Harvard, 1932)

Louis L. FIESER
(Harvard, 1924)

- hyperconjugation 1934
- Wheland intermediate 1942

George H. SCHMID

(USC, 1961; Harvard) €~

|

Charles C. PRICE
(Harvard, 1936)

David Y. CURTIN
(lllinois, 1945)

- Curtin-Hammett
principle 1954

- stable 2,4-cyclo-
hexadienones 1956

( B. Jik CHIN

*' (Toronto, 1981)
Gregory R.J.
*‘ THATCHER
< (Toronto, 1986)
Scott D. TAYLOR
*| (Toronto, 1991)

Andrew S. GRANT
(UNB, 1987; Toronto)

John P. PEZACKI
(McMaster, 1999; Toronto) *| <

Donald J. CRAM

(Harvard, 1947)

Chemistry Nobel Prize 1987

- intimate and solvent
separated ion pairs 1952

- phenonium ions 1949

- host-guest chemistry 1971

Norman L. ALLINGER
(UCLA, 1954)

- molecular mechanics
calculations 1967

g

Guy OURISSON
(Harvard, 1952)

Jean M. LEHN
(Strasbourg, 1963)
Chemistry Nobel Prize
1987

- cryptands 1969

- host-guest chemistry 1971
- coining of "molecular
recognition" 1973

- coining of "supramolecular"
1978

George S. HAMMOND
(Harvard, 1947)
- Hammond postulate 1955 |

Paul D. BARTLETT

(Harvard, 1931)

- bridged bromonium ions 1936
- bridged chloronium ions 1937
- aziridinium ions 1947

- episulfonium ions 1949

- carbonyl oxide 1962

William F. SAGER
(Harvard, 1948)

| Calvin D. RITCHIE
(Harvard, 1960)
‘(Jlﬁicnkoz-sll Nl% 47 - Ritchie equation
Harvard) 1972

- generation of halocarbenes
from haloforms 1950

& John WARKENTIN
| (lowa State, 1959)

Robin COX
(McMaster, 1970)
- Cox-Yates acidity
function 1978

d

Jay K. KOCHI William G.

(lowa State, 1952) HERKSTROETER

- Kochi reaction 1965  (Cal Tech, 1966)
- Hammond-

r;&’iﬁlﬁp{gggl methy! Herkstroeter plot
- silyl radicals 1969 1966

- aminyl radicals 1969

- phosphoranyl radicals 1972

- germyl radicals 1973

- sulfanyl radicals 1973

- stannyl radicals 1973

- isolation of stable Wheland

intermediates 2000

Fig. S11. Scientific genealogy tree #2 for James B. Conant.



Theodore W. RICHARDS
—» (Harvard, 1888)
Chemistry Nobel Prize 1914

Gilbert N. LEWIS
(Harvard, 1899)
- covalent bonding 1916
- octet rule 1916
- electrophilicity /
nucleophilicity 1921
- Lewis acid 1923
- inductive effect 1923

Josiah COOKE
(Harvard, 1848)

- idea that radicals

could be studied by
magetic methods 1923

- coining of "photon" 1926
- effect of resonance on
electronic transitions 1939
- triplet ketone 1944

| |
Harold UREY . Joseph E. MAYER Wendell M. LATIMER
(UC Berkeley, 1923) Michael KASHA (UC Berkeley, 1927) (UC Berkeley, 1918)
Chemistry Nobel Prize 1934 (UC Berkeley, 1945) hydrogen bonding 1920
- discovery of deuterium 1932 - triplet ketone 1944
- Kasha rule 1950

Worth H. RODEBUSH
(UC Berkeley, 1917)
- hydrogen bonding 1920

- isotope exchange 1935
- isotopic labelling 1935 | I

Edward L. KING

I
Rudolf SCHOENHEIMER
(Berlin, 1923 MD)
- isotopic labelling
experiment 1935

David RITTENBERG
(Columbia, 1934)

- isotopic labelling
experiment 1935

Lindsay HELMHOLZ
(Johns Hopkins, 1933)

Max WOLFSBERG
(Washington, 1951)

- Bigeleisen-Wolfsberg
equation 1947

Stephen BRUNAUER
(Johns Hopkins, 1933)
- Brunauer-Emmett-
Teller (BET) method
1938

(UC Berkeley, 1945)

- King-Altman method

of solving kinetic systems
1956 |

Carl ALTMAN
(Wisconsin, 1956)

Mostafa EL-SAYED
(Florida State, 1959)
- EI-Sayed rule 1968

Fig. S12. Scientific genealogy tree #1 for Josiah Cooke.

Kenneth S. PITZER
(UC Berkeley, 1937)
- Pitzer ring strain 1945

R. Francis CURL, Jr.

(UC Berkeley, 1957)
Chemistry Nobel Prize 1996
- discovery of C60 1985

13



Frank C. WHITMORE
(Harvard, 1914)
- carbocations in

Josiah COOKE
(Harvard, 1848)

Charles L. JACKSON

(Harvard, 1871)

- Jackson-Meisenheimer aromatic
sigma complex 1889

Henry A. TORREY
(Harvard, 1897)

rearrangement reactions

1932

1
Charles W. PORTER
(Harvard, MA 1909,

UC Berkeley, 1915)

Reynold C. FUSON
(Minnesota, 1924)

Herman C. RAMSPERGER
(UC Berkeley, 1925)

- RRKM (Rice-Ramsperger-
Kassel-Marcus theory 1951

| - episulfonium ions 1940
- aziridinium ions 1947

- first suggestion of silyl
radicals 1947

Maurice L. HUGGINS

(UC Berkeley, 1922)

- hydrogen bonding 1920

- Flory-Huggins theory 1942

I
William H. HUNTER
(Harvard, 1910)

Theodore W. RICHARDS
(Harvard, 1888)
Chemistry Nobel Prize 1914

o

Otto MAASS
(Harvard 1919)

14

Frederick P. LOSSING
(McGill, 1942)

- phenyl radical 1953

- p-quinodimethanes 1955
- acetoxyl radical 1955

- mass spectroscopy of
free radicals in the gas

Carl A. WINKLER
(McGill 1933)

| |

Rudolf A. MARCUS

ofls| (McGill 1946)
Chemistry Nobel Prize 1992
- Marcus equation, Marcus

phase 1957 theory of electron transfer,
Marcus inverted region 1956
- RRKM (Rice-Rampserger-
Kassel-Marcus theory 1951
William G. SCHNEIDER
| (McGill, 1941)

Richard T. ARNOLD
(Minais, 1937)

Frederick G. BORDWELL
(Minnesota, 1942)

- Bordwell carbon acidity
scale in polar non-hydrogen
bond solvents 1975

- detection of charge transfer
| complexes by NMR 1957

James P. COLLMAN
(Minois, 1958)
- Collman's reagent 1972
1
1

Christopher A. REED
(Auckland, 1971/2; Stanford)
- stable silylium ions 1993+

|

Fig. S13. Scientific genealogy tree #2 for Josiah Cooke.

Robert L. MCINTOSH
*| (McGill, 1939)

Ross E. ROBERTSON
(McGill, 1944) *|
|

(J. Steve HARTMAN
(McMaster, 1967; NRC)
James B. HYNE
(St. Andrews, 1954; NRC
Kenneth T. LEFFEK
(UC London, 1959; NRC)

< Alan QUEEN

(Durham, 1961; NRC)

John M.\W. SCOTT

(London, 1955; NRC)

Allan R. STEIN

(Minois, 1964; NRC)

~




Josiah COOKE
(Harvard, 1848)

Theodore W. RICHARDS
(Harvard, 1888)
Chemistry Nobel Prize 1914

Roger ADAMS
(Harvard, 1912)

Samuel M. MCELVAIN Jack HINE
(linais, 1923) (Minois, 1947)

- generation of halocarbenes
| from haloforms 1950

Charles F. KOELSCH Gilbert STORK Arthur C. COPE
(Wisconsin, 1931) (Wisconsin, 1945) (Wisconsin, 1932)
- Koelsch radical: postulated 1932; - Stork enamine synthesis 1954 - oxyCope rearrangement 194

proven by ESR 1957 | - Cope elimination 1949

Stanley WAWZONEK Ronald BRESLOW William F. SAGER Scott D. RYCHNOVSKY Paul E. PETERSON
(Minnesota, 1939) (Harvard, 1956) (Harvard, 1948) (Columbia, 1986) (Cal Tech, 1956; MIT)
- Wawzonek-Yeakey - cyclopropenyl cations - Rychnovsky TEMP catalyst - vinyl cations 1963
rearrangement 1960 1957 | 1996

| Calvin D. RITCHIE
(Harvard, 1960)
Ernest L. YEAKEY PAUL L. DOWD Jr. - Ritchie equation
(lowa State, 1960) (Columbia, 1962) 1972
- first observation of
biradicals by ESR 1966

R. Stan BROWN
(UC San Diego, 1972;

Columbia)

Fig. S14. Scientific genealogy tree #3 for Josiah Cooke.



William v. E. DOERING

(Harvard, 1943)

- Doering-Zeiss intermediate

1953

- tropylium ion 1954

- coining of "carbene" name 1956

- aromatic sigma complexes (Wheland type) 1958

I I I |
Jerome A. BERSON Kenneth B. WIBERG Harold H. ZEISS Peter P. GASPAR
(Columbia, 1942) (Columbia, 1950) (Columbia, 1949) (Yale, 1961)
| - silylene intermediates 1966

Matthew S. PLATZ l
(Yale, 1977) Elmer C. LUPTON, Jr.

- pyridine carbene ylides (Yale, 1969) .
and probe technique - Swain-Lupton equation 1968

1986 |

Ross STEWART *|
(Washington, 1954)

Andrew STREITWEISER, Jr. | |
(Columbia, 1952) Keith YATES Donald G. LEE
| (UBC,1959) , | (UBC, 1963)
- principle of least motion
applied to organic reactions 1969
- Cox-Yates acidity
function 1978

Peter WAN James PINCOCK Robert A. McCLELLAND rOswaId S. TEE
*| (Toronto, 1983) (Toronto, 1970) (Toronto, 1969) *| (East Anglia, 1967; Toronto) *|
e

- principle of least motion
| applied to organic reactions 1969

Peter J. STANG
(UC Berkeley, 1966)
- vinyl cations 1974

- vinylidenes 1974

Frances L. COZENS Alan C. HOPKINSON

(Toronto, 1992)

Judy L. BOLTON
(Toronto, 1988)

|

(Sheffield, 1967; Toronto)
- theoretical investigation of oxirene
intermediate in Wolff rearrangement 1977

Robin A. COX

(McMaster, 1970; Toronto)

- Cox-Yates acidity function ‘#|
1978

-

Fig. S15. Scientific genealogy tree for William v. E. Doering.



Emil FISCHER
(Strasbourg, 1874)

Chemistry Nobel Prize 1902

- Fischer indole synt

hesis 1883, Kiliani-Fischer reaction 1885

- Fischer-Hepp rearrangement 1886, Fischer projection 1891
- lock and key model of enzyme catalysis 1894, Fischer esterification 1895
- protein and peptide structures (amide linkages between amino acids) 1902
- Rosanoff-Fischer projection rules 1906, acyl rearrangement 1908
- experimental verification of tetrahedral asymmetry at carbon 1914

Geza ZEMPLEN
(Berlin, 1905+)

George A. OLAH

(Tech. U. Budapest, 1949)
Chemistry Nobel Prize 1994
- stable ions in magic acid:
bridged halonium ions 1951
arenium ions 1956
dications 1966+
aziridinium ions 1969
phenonium ions 1969
benzidine rearrangment
dication 1972

- new definitions for
carbocations 1972

Herbert MAYR

(Munich, 1974; USC)

- [2 + 2] addition of

ketenes to olefins 1975

- nucleophilicity

empirical scales 2000s

- first observation of distinct
steps in SN1 reaction 2002

Sir Martin O.
Rudolph J. ANDERSON (Wuerzburg,

(Berlin, 1911)

FORSTER
1892)

Melvin S. NEWMAN

(Yale, 1932)

- Newman projections 1955
- vinylidenes 1968

| (ETH, 1944)

Robert W. TAFT, Jr. |

(Ohio State, 1949)

- Taft equation 1952

- Kamlet-Taft solvent
parameters 1976

(ETH, 1965)

Klaus P. ZELLER

(Tuebingen, 1972?)

- oxirene intermediate inference by
radiolabelled Wolff rearrangement 1972

S

synchronization 1985 |

Hans E. FIERZ-DAVID
(Zurich, 1905)

Heinrich ZOLLINGER

Claude F. BERNASCONI

- principle of non-perfect

Oskar PILOTY

(Wuerzburg, 1890)

- Piloty's acid 1896

- discovery of first organic nitroxide
(porphyrexide) 1901

Wilhelm SCHLENK

(Munich, 1905)

- stable carbanions 1910

- ketyl radicals and radical anions 1911
- metal radical anions 1914

- Schlenk-Brauns biradical 1915

- p-quinodimethanes 1919

Eugen F.W. MUELLER

(Berlin, 1928)

- biradical intermediates 1934

- Mueller-Mueller-Rodloff biradical rule 1935
- Mueller's hydrocarbon (biradical) 1935

- magnetic susceptibility measurements

on ketyl radicals and ketyl radical anions 1936

- 2,4,6-tri-t-butylphenoxy radical 1955

Herman F. MARK

(Vienna, 1920)

x-ray structures of hexamethylenetetramine
(1923), graphite(1924), oxalic acid(1924),
calomel(1926), solid CO21925 - 6) ethane
and borang1925), cellulose(1928),

organic compound@930), polymer structure:
(1930s) first electron diffraction

studies of gases, determination of bond
lengths and angled930s)

Fig. S16. Scientific genealogy tree #1 for Emil Fischer.

17



Emil FISCHER

(Strasbourg, 1874)

Chemistry Nobel Prize 1902

- Fischer indole synthesis 1883

- Kiliani-Fischer reaction 1885

- Fischer-Hepp rearrangement 1886

- Fischer projection 1891

- lock and key model of enzyme catalysis 1894

- Fischer esterification 1895

- protein and peptide structures (amide linkages between amino acids) 1902
- Rosanoff-Fischer projection rules 1906

- acyl rearrangement 1908

- experimental verification of tetrahedral asymmetry at carbon 1914

Helmut SCHEIBLER
(Berlin, 1909)

Hans W. WANZLICH

(TU Berlin, 1951)

- Wanzlich equilibrium 1960
- Wanzlich carbene
(imidazolinylidene) 1960

1
I .
Burkhardt HELFERICH Max BERGMANN
(Berlin, 1911) (Berlin, 1911)
- tetrahedral intermediates 1930 - Bergmann-Zervas
- Helferich method 1933 carbobenzoxy (CBz) method 1932
- aziridinium ions 1946

Leonidas ZERVAS
(Berlin, 1926)

Joseph S. FRUTON

(Columbia, 1935)
- aziridinium ions 1946

Arthur W. CROSSLEY
(Wuerzburg, 1892)

Leonard E. HINKEL
(London, 1924)

Donald H. HEY
(London, 1928)

- phenyl radical 1934

- peroxide effect 1937
- solution phase free
radical chemistry 1937

Rudolf ABRAMOVITCH
(London, 1953)

- nitrenes 1964

- oxenium ions 1973

Fig. S17. Scientific genealogy tree #2 for Emil Fischer.

Ludwig KNORR
(Erlangen, 1882)

- Paal-Knorr pyrrole
synthesis 1885

Hermann O.L. FISCHER
(Jena, 1912)

Hans H. INHOFFEN
(Berlin, 1931)

Gerhard QUINKERT

(TH Braunschweig, 1955)
- stable o-quinodi-
methanes 1966

Ferdinand BOHLMANN
(Goettingen, 1946;
TH Braunschweig)

Hans G. VIIIEHE

(Berlin, 1955)

- Viehe's salt 1971

- captodative substitution
and effect 1978

18
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Rudolf FITTIG
(Goettingen, 1858)

Sir William RAMSAY Ira REMSEN
(Tuebingen, 1872) (Goettingen, 1870)
Chemistry Nobel Prize 1904
| I |
Edward C.C. BALY James F. LIORRIS
(L(JjC by 1892) (Johns Hopkins, 1895) Elmer P. KOHLER
- stable trityl carbocations 1901 (Johns Hopkins, 1892)

- suggestion of benzoyl radical 1903 |

Francis O. RICE |
(Liverpool, 1916) | | | |

- principle of least motion 1938, .\ A ASHDOWN Charles J. PEDERSEN Lee | SMITH g | | Charles FH ALLEN
(MIT, 1924) (MIT, 1927) ) (Harvard, 1921) (Harvard, 1924)
| Chemistry Nobel Prize 1987 |
- crown ethers 1967 |

1969 I

Julius REBEK, Jr.
John R. SCHEFFER (MIT, 1970)
*| - three-phase test for
reaction intermediates
1974 - 1975

Robert B. WOODWARD Wolfgang M. SCHUBERT

(MIT, 1937) Chemistry Nobel Prize 1965 (llincis, 1947) | e

- structure of metallocene "sandwich" complexes 1952 ' |

- Woodward-Hoffmann rules 1965 James R. KEEFFE

| et N i
T 1 - Keeffe-Jencks » 1 .
| 1 John E LIIEFFLER 1 equations 1981 *| Egnom(;rlcﬁ(Letmleux'
Jerrold MEINWALD William P. JENCKS onn k. William v. E. DOERING ward) efrec
r- (HYaglré/ Vf@fg?ERMAN (Harvard, 1952) (Harvard, 1951 MD) (Harvard, 1948) (Harvard, 1943) 1969
I S | - tetrahedral intermediates - igg'ef hypothesis - Doering-Zeiss intermediate
1964 1953
' . . Frank C. WHITMORE

: Howard E. ZIMMERMAN Paul G. GASSMAN - More O'Ferrall-Jencks | - tropylium ion 1954 (Harvard, 1914)
| (Yale, 1953) (Corneil 1960) diagram 1970 ] - aromatic sigma complexes N carboce{tions in
I - Zimmerman-Traxhler X itrenium ions 1966 - Jencks azide clock 1977 Daniel S. Kemp (Wheland type) 1958 rearrangement reactions
I transition state 1957 - Keeffe-Jencks equations (Harvard, 1964) 1932
| - di-Temethane rearrangement 1981 - Kemp's triacid 1981
|
1
1
1

- % (Wisconsin, 1966)

Fig. S18. Scientific genealogy tree for Rudolf Fittig.



August W. HOFMANN
(Giessen, 1841)
- benzidine rearrangement 1863

20

Johann K.W.F. TIEMANN
(Berlin, 1870)

- first proposal of nitrenes
as intermediates in

Lossen rearrangement 1891

Julius STIEGLITZ
(Berlin, 1889)

- reaction intermediate
suggestions:

(nitrenes) 1896
(carbocations) 1899
(tetrahedral) 1899
(nitrenium ions) 1913

Hermann I. SCHLESINGER
(Chicago, 1905)

Herbert C. BROWN

(Chicago, 1938) Chemistry Nobel Prize 1979

- aromatic pi complexes 1952;

| T
1

Sir William H. PERKIN

(Roy. Coll. Sci., 1850's)

Arthur MICHAEL

Frederick S. KIPPING
(Munich, 1887)

(Berlin, no degree)
- tautomerism 1877

Karl von AUWERS

(Berlin, 1885)

|
Heinrich WILL
(Giessen, 1839)

Richard A.C. Emil
| ERLENMEYER (Giessen, 1851)

- enols 1875

Arthur LAPWORTH
(Birmingham, 1895)

August KEKULE
(Giessen, 1852)

I—I

- electrophilicity / [
nucleophilicity concept

Conrad LAAR
1921
- enols 1902 (Bonn, 1882)
- Lapworth mechanism ittg%UStl%merlsm
1904

Adolf v. BAEYER
(Berlin, 1858)

Nobel Prize Chemistry 1905
-Baeyer angle strain 1885

-carbonium ion theory
1901

|
Arnold F. HOLLEMAN
(Leiden, 1887)
- directing groups in
aromatic chemistry 1910

- aromatic sigma complexes (Wheland type) 1956

- hydroboration 1956, Brown's reagent 1989

Carl LIEBERMANN
(Berlin, 1865)

Eugen BAMBERGER
(Berlin, 1880) Karl A.A. BISTRZYCKI

- Bamberger rearrangement (Berlin, 1892)
1894 |
- 0-quinodimethanes 1907 Hugo G.C. SIMONIS

(Fribourg, 1897)

Hermann SACHSE
(Berlin, 1889)
-Mohr-Sachse boat and
chair conformations of
cyclohexane 1890

Alfons KLEMENC
(Vienna, 1910)

Alexander J.W. SCHOENBERG l

(Berlin, 1919)
- biradicals 1931

Philipp GROSS
(Vienna, 1923)
- Gross-Butler equation 1936

B e ———

Fritz HABER
(Berlin, 1891)
Chemistry Nobel Prize
1918

Fig. S19. Scientific genealogy tree #1 for August W. Hofmann.

Richard C. AUSCHUTZ
(Heidelberg, 1874)

Sir Eric K. RIDEAL
(Bonn, 1912)

Ronald G.W. NORRISH
(Cambridge 1924)
Chemistry Nobel Prize
1967

- Norrish type | and Il
reactions 1935

- acetoxy radical 1952

Lord George PORTER
(Cambridge, 1949)
Chemistry Nobel Prize
1967

- time-resolved kinetics
flash photolysis1949

- benzyl radical 1957

- phenyl radical 1968



August W. HOFMANN
(Giessen, 1841)

Johann K.W.F. TIEMANN
(Berlin, 1870)

- first proposal of nitrenes

as intermediates in

Lossen rearrangement 1891

Daniel VORLAENDER
(Halle, 1890)

Hermann STAUDINGER
(Halle, 1903)

Chemistry Nobel 1953

- ketenes 1905

- nitrenes 1917

- 0-quinonemethide 1911

Leopold RUZICKA
(TH Karlsruhe, 1910)
Chemistry Nobel Prize 1939

—» Hans H. BROCKMANN

(Halle, 1928)

Ferdinand BOHLMANN
(Goettingen, 1946)

Hans G. VIEHE

(Berlin, 1955)

- Viehe's salt 1971

- captodative substitution
and effect 1978

Jakob MEISENHEIMER
(Munich, 1898)

- Jackson-Meisenheimer
aromatic sigma complex
1902

George H. BUECHI
(ETH, Zurich, 1947)
- Paterno (1909)-Buechi

reaction (1954) 1955

| - vinyl cations 1964

John C. VEDERAS Edward M. BURGESS

MIT, 1973 (MIT, 1962)
( ) *| - Burgess reagent 1968

Paul H.M. HARRISON
Anthony J. ARDUENGO (Il

Cyril A. GROB
(ETH, 1942)
- Grob fragmentation

Bernd GIESE

(Munich, 1969)
- reactivity-selectivity
principle 1984

- benzidine rearrangement 1863

21

Heinrich WILL
(Giessen, 1839)

Karl von AUWERS
(Berlin, 18|85)

Jacob VOLHARD

|
(Giessen, 1855) Karl ZIEGLER

(Marburg, 1920)

| Chemistry Nobel Prize 1963
- Ziegler-Natta catalyst 1955

Johannes THIELE

(Halle, 1890) I
- stable p-quino-
dimethanes (Thiele (Halle, 1939)
hydrocarbon) 1904

mechanism 1961

Heinrich WIELAND
(Munich, 1901)

Rolf HUISGEN

(Munich, 1943)

- phenyl radical 1949

- benzyne 1954

- 1,3-dipolar additions 1961

- stable phenonium ions 1964
- carbonyl ylide 1971

Herbert MAYR

(Munich, 1974)

- [2+2] ketene-olefin additions 1975

- empirical nucleophilicity scales 2000s
- first observation of

distinct steps in SN1 reaction 2002

Michael DENK

Guenther O. SCHENCK

- Schenck sensitization

1
Georg WITTIG
(Marburg, 1923)
Chemistry Nobel Prize 1979
- biradicals 1928
- Wittig [1,2]-rearrangment 1942
- Diels-Alder trapping of benzyne
intermediate 1942
- 0-quinodimethanes 1948
- coining of "ylides" 1948
- Wittig reaction, Wittig reagent 1954
- phosphonium betaines 1954
- thiocarbonyl ylide 1960
- Still-Wittig reaction 1978

Manfred SCHLOSSER
(Heidelberg, 1960)

- Schlosser modification of
Wittig reaction 1969

Gerhard L. CLOSS
(Tuebingen, 1955)

- carbenes and carbenoids
1964, Kaptein-Closs
rules 1977

| |
Martin GOUTERMAN Robert A. MOSS
(Chicago, 1959) (Chicago, 1964)
I - carbenes and carbenoid
1964

Michael C. ZERNER

- concept of philicity of
Roald HOFEMANN singlet carbenes (1977)
(Harvard, 1962)

Chemistry Nobel Prize 1981

Alberta, 1987 )
( ) *| (Georgia Inst. Tech., 1976)

- stable carbonyl ylide 1983 -
- stable Arduengo imidazolylidene
carbene 1991

(Munich TU, 1992; Wisconsin) ofs| (Harvard, 1966)
- stable Arduengo and | iZe{ner-INDO method
Wanzlich silylenes 1994 ""| 99

- stable Arduengo and
Wanzlich-type phosphenium
ions 1999

Fig. S20. Scientific genealogy tree #2 for August W. Hofmann.

- Woodward-Hoffmann rules 1965



August W. HOFMANN
(Giessen, 1841)
- benzidine rearrangement 1863

Richard ABEGG
(Berlin, 1891)

Otto SACKUR
(Breslau, 1901)

Otto STERN
(Breslau, 1916)
Physics Nobel
Prize 1943

- Stern-Volmer
plot 1919

George E.
(Breslau, 1911)

GIBSON

William F. GIAUQUE oo
(UC Berkeley, 1922) |
Chemistry Nobel Prize 1949

Herrick L. JOHNSTON
(UC Berkeley, 1928)

Paul J. FLORY

(Ohio State, 1934)

Chemistry Nobel Prize 1974

- chain mechanism, concept of
chain transfer and vinyl
polymerization kinetics 1937

- Flory-Huggins theory 1942

Oscar K. RICE
(UC Berkeley, 1926)

Hans H. JAFFE
(North Carolina, 1952)
- Mulliken-Jaffe

electronegativity scale

1934, 1962

|
Rudolph MARCUS
(McGill, 1946;
North Carolina)
Chemistry Nobel Prize 1992
- Marcus equation,
Marcus theory of electron
transfer, Marcus
inverted region 1956
- RRKM (Rice-Ramsperger-
Kassel-Marcus) theory 1951

|

Henry EYRING

(UC Berkeley, 1927)

- Eyring equation 1935
- Eyring transition state

theory 1935

Arthur A. FROST
(Princeton, 1934)
- Frost polygon 1953

Fig. S21. Scientific genealogy tree #3 for August W. Hofmann.

el

Keith J. LAIDLER
(Princeton, 1940)

- application of

absolute rate theory

to electrode kinetics

(1939), heterogenous
catalysis (1940),

solvent effects in

kinetics (1940),

urea-urease enzyme
kinetics (1949), thermal free
radical reactions (1951),
effect of pH on enzyme
kinetics (1955), effect of
temperature on enzyme
kinetics (1979)

22



Christian Felix KLEIN
(Bonn, 1868)

Carl L.F. LINDEMANN
(Erlangen, 1873)

Arnold SOMMERFELD Fritz LONDON Max BORN
(Koenigsberg, 1891) (Munich, 1925) (Goettingen, 1907)
| - electrostatic field Physics Nobel Prize 1954
effect, London - Born-Oppenheimer
Werner HEISENBERG dispersion forces 1930  approximation 1927

(Munich, 1923)
Physics Nobel Prize 1932

J. Robert OPPENHEIMER
(Goettingen, 1927)

Edward TELLER

(Leipzig, 1930) T
- Renner-Teller effect 1934

1
- Teller-Redlich product rule 1935 JU|I?I‘] Sé_:HWINGER
- Jahn-Teller effect 1936 (%0 umbia, t1)9|39).
- Brunauer-Emmett-Teller (BET) Physics Nobel Prize 1965)
method 1938
- principle of least motion 1938 Walter KOHN

*‘ (Harvard, 1948)

Chemistry Nobel Prize 1998
- density functional theory 1964

Fig. S22. Scientific genealogy tree for Christian Felix Klein.
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o

Justus LIEBIG
(Erlangen, 1822)
- benzylic acid rearrangement 1838

Heinrich WILL
(Giessen, 1839)

Jacob VOLHARD
(Giessen, 1855)

Johannes THIELE

(Halle, 1890)

- stable p-quinodimethanes 1904

- Thiele's hydrocarbon (biradical) 1904

Sir Robert H. PICKARD
(Munich, 1898)

Joseph KENYON

(London, BSc 1904)

- connection between SN2
mechanism and Walden inversion rule
1923, Banfield-Kenyon radical 1926

- chirality of sulfimines 1927

Alwyn G. DAVIES

(Battersea Polytech., London, 1949) »

J.C. Tito SCAIANO
(Chile, 1970; UC London)

- pyridine carbene ylides 1986
- thiocarbonyl carbene ylides 1986

- laser drop experiment 1993

- probe technique for detecting "invisible" transients 1977
- time-resolved microwave dielectric absorption spectroscopy 1982
- two-laser two-colour LFP experiment for detection of excited state intermediates 1984

- detection of ketene zwitterions by flash photolysis 1992

—— 3 Hamilton MCCOMBIE
(Strassburg, 1905)

William A. WATERS
(Cambridge, 1927)

- peroxide effect 1937

- solution phase free radical
chemistry 1937

Richard O.C. NORMAN
(Oxford, 1957)

I

| I
Robert A. MCCLELLAND Jeremy R. KNOWLES
(Toronto, 1969; York) (Oxford, 1961)

|

Francis H. BANFIELD
(London, 1926)

Erwin BUNCEL

|
d

Al

-

Christopher EVANS
(Ottawa, 1992)

Jeffrey T. BANKS
(Ottawa, 1994)

- laser drop experiment
1993

A

William SKENE
(Ottawa, 2000)

\

R. Scott MURPHY
(Victoria, 2000) *|

P
Helen A. JOLY

(Queen's, 1987)
David R.J. PALMER

(London, 1957)

v
A

(Queen's, 1995)

James T.C. WOJTYK
(Queen's, 1999)

Fig. S23. Scientific genealogy tree #1 for Justus Liebig.

1
|
1

William J. LEIGH )

(Western, 1981; NRC)

Cornelia BOHNE
(Sao Paulo, 1987; NRC)

Monica BARRA

(Cordoba, 1988; NRC,
Ottawa)

Pamela A. ARNOLD
(Cornell, 2001; Ottawa)

Frances L. COZENS

.

(Toronto, 1992; Ottawa)
| /

Melanie A. O'NEILL

of¢| (Dalhousie, 2001)

d
d
|
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Viadimir V.
MARKOVNIKOV
(Kazan, 1865)
Markovnikov rule
1870

-

Alexei Y. FAVORSKII

(St. Petersburg, 1882)

- Favorskii rearrangement
1913

Alexei Y. CHICHIBABIN
(St. Petersburg, 1910)

- Chichibabin hydrocarbon
(biradical) 1907

- Chichibabin pyridine
condensation, 1906

- Chichibabin pyridine
amination 1914

Aleksandr M. BUTLEROV
(Kazan, 1849)

- tetrahedral carbon 1859 - 1862
- tautomerism 1877

Justus LIEBIG
(Erlangen, 1822)

25

- benzylic acid rearrangement 1838

Nikolai N. ZININ

(St. Petersburg, 1840)

Henry A. WEBER
| (Munich, 1868)

1
I .
Dimitri |. MENDELEEV

(St. Petersburg, 1865)
- periodic law 1869

William MCPHERSON
(Ohio State, 1895)

Howard J. LUCAS

| (Ohio State, 1908)
Arthur MICHAEL

(St. Petersburg, no degree)
- tautomerism 1877
- Michael 1,4-addition 1887

Saul WINSTEIN

(Cal Tech, 1938)

- anchimeric assistance 1939
- bridged halonium ions 1939

| - normal salt effect 1940

- acetoxonium ions 1942

Ivan N. NAZAROV

(Leningrad State, 1941)

- Nazarov cyclization 1946 nol

- metal ketyl radical anions 1934 - intimate and solvent separated
ion pairs 1952

- internal return 1952

- methoxonium ions 1952

1
Zvi RAPPOPORT
(Hebrew University,
1961; UCLA)
- sterically stable enols 1983

Norris J. HOLNESS
(Imperial College London,
1951/2; UCLA)

| - phenonium ions 1952
- special salt effect 1954

John D. ROBERTS
(UCLA, 1944)

- benzyne intermediate
by radiolabelling 1953

- coining of "aryne" 1953

| Teddy G. TRAYLOR
(UCLA, 1952)
I

Ernest M. GRUNWALD
(UCLA, 1947)

Edward M. KOSOWER
(UCLA, 1952)
- Kosower Z-parameters 1958

|
Friedrich R. KREISSL
(Munich, 1972?; Cal Tech)
- transition metal ketenyl
complexes 1976

Joseph B. LAMBERT
(Cal Tech, 1965)

- stable silylium ions
1994 - 2002

Thomas T. TIDWELL
(Harvard, 1964;
UC San Diego)

|

R. Stan BROWN
(UC San Diego, 1972)

Fig. S24. Scientific genealogy tree #2 for Justus Liebig.

- Grunwald-Winstein equation 1948
- non-classical norbornyl cation 1949

- Winstein-Holness equation 1955
- homoaromaticity/homoconjugation 1959
- stable p-quinonemethides 1960

Heinrich WILL
(Giessen, 1839)

August KEKULE

(Giessen, 1852)

- tetrahedral nature of carbon 1858
- Kekule benzene structure 1865

Richard C. ANSCHUTZ
(Heidelberg, 1874)

Georg SCHROETER
(Bonn, 1892)

Hans MEERWEIN

(Bonn, 1903)

- Wagner-Meerwein
rearrangement 1922

- Meerwein oxonium

salts 1937

- discovery of carbene
insertion in X-H bonds 1942
- dioxolenium ions 1957

Fritz LIPMANN

(Berlin, 1927)
Physiology & Medicine
Nobel Prize 1953

&

William P. JENCKS

(Harvard, MD 1951)

- tetrahedral intermediates 1964

- More O'Ferrall-Jencks diagram 1970
- Jencks azide clock 1977

- Keeffe-Jencks equations 1981



Justus LIEBIG > Carl SCHMIDT
(Erlangen, 1822) (Giessen, 1844)

- benzylic acid
rearrangement 1838 |
Wilhelm OSTWALD
(Dorpat, 1878) Chemistry Nobel Prize 1909
- Berzelius-Ostwald catalysis concept 1836

Arthur A. NOYES Paul WALDEN Georg BREDIG
(Leipzig, 1890) (Leipzig, 1891) (Leipzig, 1894)

John L.R. MORGAN
- Walden inversion 1893 | (Leipzig, 1895)

Roscoe G. DICKINSON | 1

I
(Cal Tech, 1920) Ward V. EVANS

J

Michael POLANY! Otto MEYERHOF Columbia. 1916
Linus PAULING (Budapest, 1915) (MD Heidelberg; ( 1 1916)
(Cal Tech 1925) - phenyl radical 1934 Heidelberg)
Chemistry Nobel Prize 1954 - (B)ell-(E)vans-(Majrcus- Physiology & Ralph G. PEARSON
Peace Nobel Prize 1962 (Ha)mmond-(Po)lanyi- Medicine Nobel (Northwestern, 1943)
- Pauling electronegativity scale 1932 (Le)ffler principle 1936 Prize 1922 - alpha effect nucleophiles
- aromatic sigma complexes (Wheland type) 1935 ! 1|9362 < hard-soft
- hybridization in bonding 1948 1 - _gatl)’son s hard-so
- Corey-Pauling-Koltun space filling models 1959 Dean BURK acld-base

(HSAB) principle 1963

I (UC Berkeley, 1923)
| | - Lineweaver-Burk plot 1934

Edgar B. WILSON, Jr. William N. LIPSCOMB, Jr. |

(Cal Tech, 1933) (Cal Tech, 1946) Hans LINEWEAVER
| Chemistry Nobel Prize 1976 (Johns Hopkins, 1936)

| - Lineweaver-Burk plot 1934

Bryce L. CRAWFORD, Jr.

(Stanford, 1937) Roald HOFFMANN

(Harvard, 1962)
Robert G. PARR Chemistry Nobel Prize 1981
(Minnesota, 1947) - Woodward-Hoffmann rules 1965
- density functional theory 1964

Weitao YANG Chengteh LEE
(Chapel Hill, 1986) (Chapel Hill, 1987)

Fig. S25. Scientific genealogy tree #3 for Justus Liebig.
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Justus LIEBIG
(Erlangen, 1822)
- benzylic acid rearrangement 1838

Heinrich WILL
(Giesser|1, 1839)

Lyon PLAYFAIR
(Giessen, 1840)

R.A.C. Emil ERLENMEYER August KEKULE i

Zdenko Hans SKRAUP (Giessen, 1851) (Giessen, 1852) (Sgraﬁgﬁfg'gﬁvgégﬂ

(Giessen, 1875) - '

- Skraup reaction 1880 | | Dewar benzene 1867

Heinrich KILIANI | | |
| (Munich, 1880) Theodor ZINCKE Richard C. ANSCHUTZ  Jacobus H. VAN'T HOFF

Friedrich A. PANETH | (Goettingen, 1869) (Heidelberg, 1874) (Utrecht, 1874; Bonn)
(Vienna, 1910)
- discovery of radiotracers 1913 Adolf WINDAUS
- gas phase free radicals 1929 (Freiburg, 1899) Hans FISCHER

Chemistry Nobel Prize 1928  (Marburg, 1904)
| Chemistry Nobel Prize 1930

Sir Eric K. RIDEAL
(Bonn, 1912)

I
I

Hans H. INHOFFEN

(Berlin, 1931; Goettingen)

Costin D. NENITZESCU
(TU Munich, 1925)

- Nenitzescu synthesis of indoles 1929
- Nenitzescu reductive acylation 1936

- Nenitzescu-Balaban-Praill synthesis of
pyrylium salts 1959

Ronald G.W. NORRISH
(Cambridge, 1924)
Chemistry Nobel Prize 1967

Lord George PORTER
| (Cambridge, 1949)
Chemistry Nobel Prize 1967

Gerhard QUINKERT
(TH Braunschweig, 1955)
- stable o-quino-

I Alexandru T. BALABAN

dimethanes 1966
Werner BERGMANN Karl DIMROTH
(Goettingen, 1928) (Goettingen, 1936) (111 Bucharest, 1959/60) | .
| |
; Jakob WIRZ
Peter YATES Christian REICHARDT FEodti’:]”bm E%%ESS)TRASSER (Basel, 19717;
(vale, 1951) (Marburg, 1962) - direct ogbs’ervation of ynols Roy. Inst. Gr. Brit.)
* - metal carbenoids - Dimroth-Reichardt solvent by flash photolysis 1983 - direct observation of
| 1952 parameter 1963 y photoly ynols by flash photolysis 1989

- discovery of Lewis - Reichardt's dye 1983
acid catalysis for Diels
Alder reaction 1962

Fig. S26. Scientific genealogy tree #4 for Justus Liebig.



Michael I. BRUCE
(Bristol, 1967)

- transition metal
vinylidene complexes

1970s

Adolf STRECKER
(Tuebingen, 1842)

Wilhelm STAEDEL
(Tuebingen, 1865)

Alfred EINHORN
(Tuebingen, 1880)

Richard WILLSTAETTER
(Munich, 1894)

Chemistry Nobel Prize 1915
- 0-quinodimethanes 1907

- radical cations 1908

- pyrylium salts 1914

~§— (Erlangen, 1822)

Justus LIEBIG
> c >
- benzylic acid

28

Benjamin C. BRODIE
(Giessen, 1849)

rearrangement 1838

August C.V. HARCOURT
(Oxford, 1859)

- law of mass action 1867

- doubling of reaction rate for
an increase of 10 degrees in
temperature 1867

Johannes BRONSTED
(Copenhalgen, 1908)

Harold B. DIXON
(Oxford, 1875)

I Ronald P. BELL
John CONROY
(Oxford, 1868)

(Oxford, MA 1933;
Copenhagen)

Sir Harold B. HARTLEY

Harry J. EMELEUS
(London, 1926)

- stable nitrosonium and
nitronium ions 1950

F. Gordon A. STONE
(Cambridge, 1950/1)

R. Bruce KING
(Harvard, 1961)

- transition metal
vinylidene complexes
1972

Michael T.H. LIU

(Ottawa, 1967) <

g

Sir Cyril HINSHELWOOD
(Oxford, 1920)
Chemistry Nobel Prize 1956

(Oxford, BA 1900)

Alexander G. OGSTON
(Oxford, 1939?)
- episulfonium ions 1948

- Hinshelwood equation 1927

|

Keith J. LAIDLER
(Oxford, MA1938, Princeton, 1940)
- application of absolute

rate theory to electrode kinetics
(1939), heterogenous catalysis
(1940), solvent effects in

kinetics (1940),urea-urease
enzyme kinetics (1949), thermal
free radical reactions (1951),
effect of pH on enzyme kinetics
(1955), effect of temperature

on enzyme kinetics (1979)

Keith U. INGOLD
(Oxford, 1951) [NRC]
- phenyl radical 1953
- benzyl radical 1966 I
- peroxy radicals 1969 I
- beta-scission mechanism 196 v
- cumyloxy radicals 1969

- phosphinoyl radicals 1973

- phosphinyl radicals 1973

- phosphinothionyl radicals 1973

I

g

Janusz LUSZTYK

| (Oslo, 1975: NRC)

1 T 1
I

Jeffrey T. BANKS

1
Brian D. WAGNER
(Ottawa, 1994; NRC) (Western, 1990; NRC
- laser drop experiment

1993 |

J.C. Tito SCAIANO *|

(Chile, 1970; NRC)

Fig. S27. Scientific genealogy tree #6 for Justus Liebig.
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Justus LIEBIG
(Erlangen, 1822)
- benzylic acid rearrangement 1838

inri Carl SCHMIDT
Heinrich WILL '
(Gileslsen, 1839) (Giessen, 1844)
| Wilhelm OSTWALD
Jakob VOLHARD

K (Dorpat, 1878) Chemistry Nobel Prize 1909
(Giessen, 1855) - Berzelius-Ostwald catalysis concept 1836

Johannes THIELE
(Halle, 1890) Louis KAHLENBERG

- stable p-quinodimethanes 1904
- Thiele's hydrocarbon (biradical) 1904

| Francis C. KRAUSKOPF l
Otto DIMROTH (Wisconsin, 1909) *| Andrew R. GORDON

(Strassbourg, 1895) | (Toronto, 1925)

(Leipzig, 1895) William LASH MILLER

(Leipzig, 1892)

| Clarence H. SORUM I

Rudolf CRIEGEE (Wisconsin, 1927) | |

(Wuerzburg, 1925) | *| Harry E. GUNNING *| (I?I%r:glr?té] |£9E?§)())Y

- Criegee reaction 1931 (Toronto, 1942) ,

- Criegee rearrangement 1944 John O. EDWARDS |

- Criegee zwitterion (carbonyl oxide) 1957 (Wisconsin, 1951)
- Edwards equation 1956 Otto P. STRAUSZ Leon M. DOREMAN
- alpha effect nucleophiles +| (Alberta, 1962) *| (Toronto, 1947)
1962 - evidence for oxirene - pulse radiolysis

intermediate in Wolff technique (1962)

rearrangement 1968
- generation of carbynes
1974

Fig. S28. Scientific genealogy tree #6 for Justus Liebig.



Justus LIEBIG
(Erlangen, 1822)

- benzylic acid rearrangement 1838

Johann J. SCHERER
(Wuerzburg, MD 1836;
Giessen)

1

|

Albert HILGER
(Heidelberg, 1862;
Wuerzburg)

Rudolf F. WEINLAND
(Erlangen, 1891)

Walter O. HIEBER
(Tuebingen, 1919)

Fig. S29. Scientific genealogy tree #7 for Justus Liebig.

—_—

Ernst O. FISCHER

(TH Munich, 1952)

Chemistry Nobel Prize 1973

- transition metal Fischer
carbene complexes 1964

- transition metal carbyne
complexes 1973

- transition metal vinylidenecarbene
(allenylidene) complexes 1976
- transition metal anionic
ketenyl complexes 1983

Henri BRUNNER Friedrich R. KREISSL
(Munich, 1963) (Munich, 19727)

- transition metal ketenyl
complexes 1976

Wolfgang A. HERRMANN
(Regensburg, 1973)

Michael DENK

(Munich TU,

1992; Wisconsin)

- stable Arduengo and

Wangzlich silylenes 1994

- stable Arduengo and Wanzlich-typ
phosphenium ions 1999
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Johannes Peter MUELLER
(Bonn, MD 1823)

Hermann von HELMHOLTZ
(Berlin, 1842)

- conservation of energy 1847
- Helmholtz equation 1882

Wilhelm WIEN
(Berlin, 1886)
Physics Nobel 1911
- Wien displacement
law 1893

Hans RAU
(Wuerzburg, 1906)

Gerhard HERZBERG
(TU Darmstadt, 1928)

William F. MAGIE
(Berlin, 1885)

Edward L. NICHOLS
(Goettingen, 1879)

Claude S. HUDSON William W. COBLENTZ
(Princeton, 1907) (Cornell, 1903)
- Hudson's rules for - infra-red spectroscopy 190

predicting sign and
magnitude of optical
rotation of carbohydrates
1924

Chemistry Nobel Prize 1971

- detection of methyl radical 1956
- singlet and triplet carbenes
1959

Fig. 30. Scientific genealogy tree for Johannes Peter Mller.
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Albert B. PRESCOTT
(Michigan, 1886)

Moses GOMBERG

(Michigan, 1894)

- Gomberg radical 1900

- 0-, p-quinonemethides 1913

- Gomberg-Bachmann reaction 1924

- metal ketyl radicals, ketyl radical anions 1927

Werner BACHMANN

(Michigan, 1926)

- Gomberg-Bachmann reaction 1924

- first suggestion of benzyne intermediate 1927

- metal ketyl radicals, ketyl radical anions 1927

- stable metal ketyl radicals, ketyl radical anions 1927

I I
Michael P. CAVA Ernest F. PRATT
(Michigan, 1952) (Michigan, 1942)
- 0-quinodimethanes 1957 |

Mortimer J. KAMLET
(Maryland, 1954)
- Kamlet-Taft solvent parameters 197

Fig. S31. Scientific genealogy tree for Albert Prescott.



Guillaume F. ROUELLE
(Paris, apothecary 1725)

Joseph L. PROUST
(Paris, 1770s)
Proust's law 1799

Antoine LAVOISIER
(Paris, LLB 1764)
- Lavoisier's law 1775

Pierre F. TINGRY
(Paris, ¢.1770, no degree)

Jean Baptiste M. BUCQUET
(Paris, MD 1770)

Pierre J. MACQUER
(Paris, 1742)

Augustin LeROYER
(Geneva, no degree)

Jean-Baptiste A. DUMAS
(Geneva, €.1823, no degree)

Charles Adolphe WURTZ
(Strasbourg, MD 1843)

- Wurtz coupling reaction 1855

- Wurtz-Fittig coupling reaction 1864

Jacobus H. VAN'T HOFF
(Utrecht, 1874; Paris)

Chemistry Nobel 1901

- van't Hoff-Le Bel asymmetric
carbon model 1874

- van't Hoff's law 1877

- principle of equilibria 1884

- rate constant dependence
temperature 1884

- van't Hoff equation and plot 1884

Joseph A. LE BEL

(Ecole Polytechnique, Paris, 1867)
- van't Hoff-Le Bel asymmetric

carbon model 1874

- van't Hoff theory of dilute solutions 1887

- van't Hoff law of osmosis 1888
- laws of chemical kinetics and
rate laws 1898

Archibald S. COUPER

(Paris, assistant 1858)

- tetrahedral nature of carbon
1858

Claude L. BERTHOLLET
(Paris, 1778)

Joseph GAY-LUSSAC
(Ecole Polytechnique, 1800)
- Gay-Lussac law 1809

Theophile PELOUZE

(Ecole Polytechnique,

Paris, 1832)
Edmond FREMY
(Ecole Polytechnique 1833
- Fremy's salt1845

Fig. S32. Scientific genealogy tree for Guillaume F. Rouelle.
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Edward A. SCHARLING
(Copenhagen, 1840s)

Julius THOMSEN
(Uppsala, Dr.hon. 1877)

Sophus M. JORGENSEN
(Copenhagen, 1869)

Alfred WERNER

(Leipzig, 1890)

- concept of co-ordination
numbers in inorganic
compounds1894 - 1907

Johannes N. BRONSTED |

(Copenhagen, 1908)
- Bronsted-Bjerrum equation (1922)
- Bronsted catalysis law, Bronsted plot

(1924 - 1928)

Soren P.L. SORENSEN
(Copenhagen, 1899)
- pH acidity scale (1909)

- Bronsted acid 1923 |

Einar C.S. BIILMANN
(Copenhagen, 1904)

Ronald P. BELL
(Oxford, MA 1933;
Copenhagen)

- Bell equation 1933
- Bell-Evans-Polanyi
principle 1936

Martin KILPATRICK ;
Kai A. JENSEN
(Copenhagen, 1929) (Copenhagen, 1937)
- aromatic sigma complexes - use of dipole moment
(arenium ions) 1953 measurements to elucidate
stereochemistry in co-
ordination complexes 1935

Fig. S33. Scientific genealogy tree for Edward A. Scharling.

Niels J. BJERRUM
(Copenhagen, 1908)
- Bronsted-Bjerrum
equation 1922

Jannik BJERRUM
(Copenhagen, 1941)

Carl J. BALLHAUSEN
(Copenhagen, 1954)
- Ligand field theory 1979
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Wilhelm WEBER
(Halle, 1826)

Friedrich KOHLRAUSCH
(Goettingen, 1863)

Walter NERNST
(Wuerzburg, 1887)
Chemistry Nobel Prize 192
- Nernst equation 1889

- Nernst heat theorem 190t
- Nernst radical chain 1919

Arnold T. EUCKEN
(Berlin, 1906)

Manfred EIGEN
(Georg-August U,
Goettingen 1951)

Chemistry Nobel Prize 1967
- time-resolved kinetics and
spectroscopy 1949

- temperature jump (T-jump)
technique (1959)

- Eigen curve 1964

Fig. S34. Scientific genealogy tree for Wilhelm Weber.
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|

Friedrich WOHLER
(Heidelberg, 1823)

Heinrich LIMPRICHT
(Goettingen, 1850)

Rudolf FITTIG
(Goettingen, 1858)

Ira REMSEN
(Goettingen, 1870)

Elmer P. KOHLER
(Johns Hopkins, 1892)

Tenney L. DAVIS
(Harvard, 1917)

Robert C. ELDERFIELD
(MIT, 1930)

Nelson J. LEONARD
(Columbia, 1942)
- stable aziridinium ions

William S. KNOWLES
(Columbia, 1942)
Chemistry Nobel Prize 2001

Hans J.A.E. HUEBNER
(Goettingen, 1859)

Otto WALLACH

(Goettingen, 1869)

Chemistry Nobel Prize 1910

- Wallach rearrangement 1880
- Wallach intermediate 1880

Sir Walter N. HAWORTH

(Goettingen, 1910)
Chemistry Nobel Prize 1937

Edmund L. HIRST
(St. Andrews, 1923?)
1

Clifford B. PURVES
| | (St. Andrews, 1929)

Raymond U. LEMIEUX
(McGill, 1946)
| ~halonium ions 1965
- anomeric (Lemieux-Edward) effect 1955+

1969 |
A. Jerry KRESGE
(HMinois, 1953; London)
- phenonium ions 1962
- fractionation factor theory 1964
- application of Marcus theory to proton
transfer reactions 1973
- direct observation of simple enols by flash
photolysis 1980s
- direct observation of ynols by flash photolyis 198

Allan S. HAY
(NMinois, 1955)

- first stable bromonium
and chloronium salts 1952

W

Fig. S35. Scientific genealogy tree #1 for Friedrich Wohler.

Norman P. SCHEPP *|
(Toronto, 1988)

- generation of simple enols

by flash photolysis 1980s

- detection of first carboxylic

acid enol, mandelic acid enol 1989

Harmon N. MORSE

(Goettingen, 1875)

William M. CLARK
(Johns Hopkins, 1910)
- pH indicators 1915

Herbert A. LUBS
(Johns Hopkins, 1914)
- pH indicators 1915

Lloyd D. HAYWARD
(McGill, 1949) |

Imre G. CSIZMADIA
(UBC, 1962) &
- evidence for oxirene |
intermediate in Wolff
rearrangement 1968

(" Alan HOPKINSON
(Sheffield, 1967; Toronto)

Roy E. KARI
(Toronto, 1969)

John D. GODDARD
*| <

(Toronto, 1978)
Paul G. MEZEY
(Budapest, 1970; Toronto)

Raymond POIRIER
(Toronto, 1980)
.

*| Cory PYE
(Memorial, 1997)

36



Friedrich WOHLER
(Heidelberg, 1823)

37

Heinrich LIMPRICHT
(Goettingen, 1850)

Rudolph FITTIG
(Goettingen, 1858)

Ira REMSEN

(Goettingen, 1870)

Elmer P. KOHLER
(Johns Hopkins, 1892)

Henry GILMAN
(Harvard, 1918)

George F. WRIGHT
(lowa State, 1932)

Adrian G. BROOK
(Toronto, 1950)

- mercurinium ion
intermediates in oxy-
mercuration reaction of
olefins 1950

- Brook rearrangement 1958

Cecil M. WARNER
(Toronto, 1962)
Gary J.D. PEDDLE
(Toronto, 1963)
Kim M. BAINES
(Toronto, 1987)

| |

|

Charles F.H. ALLEN
(Harvard, 1924)

RaymonJ BOYER
(McGill, 1933)

John T. EDWARD

- (McGill, 1936)

Robert V.V. NICHOLLS

Arthur N. BOURNS

James B. CONANT
(Harvard, 1916)

Louis F. FIESER
(Harvard, 1924)

A

Marshall G. GATES
(Harvard, 1941)

d

(McGill, 1942) (McGill, 1944) o[ Domald R ARNOLD
- Lemieux-Edward ,
anomeric effect 1955+ | l (Rochester, 1961)
| —T—
* Erwin BUNCEL Ken C. WESTAWAY William 3. LEIGH |
(London, 1957; (McMaster, 1968) lliiam J. James A. PINCOCK
McMaster) - tfirst_t den;ctmrr]\- *' ‘#| (Western, 1981) (Toronto, 1970; Western)
S o ave . Danial D.M. WAYNER -
irradiation in | (Dalhousie, %983)
organic synthesis '
(1986) *| Mark S. WORKENTIN

(McMaster, 1992; NRC)

Fig. S36. Scientific genealogy tree #2 for Friedrich Wohler.



Friedrich WOHLER
(Heidelberg, 1823)

Vojtech A. SAFARIK

(Berlin/Goettingen, 1858)

Bohuslav RAYMAN
(Prague Poly., 1877)

Emil VOTOCEK
(TU Prague, 1900)

Vladimir PRELOG

(Prague, 1929

Chemistry Nobel Prize 1975
- Cahn-Ingold-Prelog
configuration rules for

chiral molecules 1951

- Prelog's rules 1953

Adolf Hermann KOLBE Hans HUEBNER
(Goettingen, 1843) (Goettingen, 1859)

Otto WALLACH

(Goettingen, 1869)

Chemistry Nobel Prize 1910

- Wallach reaction and intermediate

Henry E. ARMSTRONG

(Leipzig, 1869)
- connection between colour and
chemical structure 1888 - 1896

1880 |

Walther BORSCHE
(Goettingen, 1898)

Sir William J. POPE

(Imperial College, 1887)

- resolution of chiral compounds
containing asymmetric heteroatoms:
nitrogen 1899, sulfur 1900, tin 1900,
selenium 1902

Lord Alexander TODD

Heinrich LIMPRICHT
(Goettingen, 1850)

Hans von PECHMANN
(Greifswald, 1875)

- von Pechmann reaction
1883

William H. MILLS
(Tuebingen, 1901)
- Mills-Nixon effect 1930

Julius B. COHEN
(Munich, 1884)

(Frankfurt, 1931)
Chemistry Nobel Prize 1957
- synthesis of nitroxides 1959

- first stable sulfimine ylide 1922

Victor M. CLARK
(Cambridge, 1951)
- synthesis of
nitroxides 1959

Anthony J. KIRBY
(Cambridge, 1962)
- tetrahedral inter- - synthesis of nitroxides 1959
mediates 1965 - generation of benzyne by
pyrolytic methods 1966

| - generation of extended
cumulenones (propadienones)
by pyrolytic methods 1974
- discovery of equilibration of
acetylenes and vinylidenes
at high temperature 1974

Roger F.C. BROWN
(Cambridge, 1958)

Alan J. FERSHT
(Cambridge, 1968)

Henry S. RAPER
(Leeds, 1910)

Robert H.D. HEARD
| (Manchester, 1932)

Bernard BELLEAU
*,| (McGill, 1950)
- Belleau reagent 1983

Saul WOLFE
* (Ottawa, 1957)
- gauche effect 1972

Fig. S37. Scientific genealogy tree #3 for Friedrich Wohler.
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