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2021 Awardees
LR AKE 20214
J. Willard Gibbs

“On the Equilibrium of Heterogeneous Substances,”

Transactions of the Connecticut Academy of Arts and Sciences 1876, 3,
108 - 248; 1878,3, 343 - 524.

Yale University
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K. Fukui, T. Yonezawa,and H. Shingu

“A Molecular Orbital Theory of Reactivity in Aromatic Hydrocarbons,”
The Journal of Chemical Physics 1952, 20, 722 -725.
Kyoto University

R. Noyori, T. Ohkuma,M. Kitamura,H. Takaya, N. Sayo,
H. Kumobayashi, and S. Akutagawa

“Asymmetric Hydrogenationof B-Keto Carboxylic Esters. A Practical,
Purely ChemicalAccess to B-Hydroxy Esters in High Enantiomeric Purity,”
J. Am. Chem. Soc. 1987,109(10), 5856 - 5858.

Nagoya University, Institute for MolecularScience, JapanTakasago
InternationalCorporation



Citation for Chemical Breakthrough

Awards --- Criteria
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m Awards are made for breakthrough
publications, patents, and books

Bl > Revolutionary - a change in practice or theory

I6ULH%EF > Broad in scope - advances that permeate a sub-
discipline of chemistry, or that has applications in
more than one sub-discipline, or that has a
significant benefit to society

REAIZE A > Long term in impact - a minimum of 25 yeats
By 4B since the date of publication
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Nominations
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m Anyone can make a nomination
m Nomination requirements
m A full literature citation

m A justification of no more than 200 words
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Awards Committee
EEEER
Anthony Barrett, FRS (Imperial College LLondon)
Michael Bowers (University of California, Santa Barbara)
Carmen Giunta (Le Moyne College)
Harry Gray (Caltech)
Catherine Jackson (Oxford)
Peter Morris (Science Museum, I.ondon)
Mary Virginia Orna (College of New Rochelle)
Amos Smith (University of Pennsylvania)
Jeffrey Seeman, Non-voting secretary
(University of Richmond) (@57 —< =7 M




Donors FIEFKE

ACS Innovative Project Fund

ACS Corporate Associates

Division of the History of Chemistry
A number of individual donors
Volunteer work by many

And support from institutions like yours!



Some Previous Awardees
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M. Gomberg, An Instance of Trivalent Carbon: Triphenylmethyl [Free
radicals], |. Am. Chem. Soc. 1900, 22, 757-771. (University of Michigan)

A. Werner, Neuere Anschauungen auf dem Gebiete der Anorganischen
Chemie, Vieweg, Braunschweig, 1905 (Zurich) Z&pER#SEOE=ETLH S

G N Lewis, The Atom and the Molecule, |. An. Chem. Soc. 1916, 38, 762-785.
(University of California, Berkeley)

L. Pauling, The Nature of the Chemical Bond, Cornell University Press,
1939. (Caltech)

Watson, J. D.; Crick, F. H. Molecular structure of nucleic Acids. A
structure for deoxyribose nucleic acid [Double helical structure of DNA], Nature
1953, 771, 737-738 (Medical Research Council, Cambridge)

M. J. Molina and F. S. Rowland, Stratospheric Sink for

Chlorofluoromethanes: Chlorine Atom-Catalysed Destruction of Ozone, Nature
1974, 249, 810-812. (University of California, Irvine)
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Dyscovery ol the Periodic Table of Chemical Elements

D, MendeteietY, Zexscodeilt fir Chemie
1869, 12, 805 - A06

Ueber dis Beslohungen der Bipsnschaftens su den Atomgewichten
der Elemente. Vou D. !cndele off. — Ordnec man Elemavto sach
mdmdn Atomgewichtea o Relbea 30, dass dis Borimontsl-

hen assloge Elemente eathalten, wioder nsch zunehmendem Atom
vitht geordast, s ehil man Gomodo Zossmnensicliuag, ses dex
Folgesungen abloBen lazeon

T 60 Lten 90 T o 180
Viu b1 Bhe W T 182
Crom G2 Mos= 95 W o 156
Mt 0% Bh s 3044 Preetfid
Fow= b0 Reen 1044 1r e 165
Wi on O 59 Pd e 10680 Oneeitn
Qw634 - 103 Hg w200
11-‘!0 Zowef3,2 Cdosir:
A -— % Orew 116 Auw=1?7
Bl 25 Y0 80w 118
P w31 Ag w0 Shee122 Ble=2107
8 w22 Se w704 Tj.—us'.'
Clee 350  Bre=80 w137
Kee3d RbeeB3d Coem133 Tiee208
C% w10 Sree§18  Bawe 137  Fbhee207
Tamdd Ot 42
TEr w08 l“du
TYE v g0 ‘l
Tim e 30.0] 5—"9'

1. D nach der Grivee des A chts cten Iemente wedgen
clse smufenwelsn Ablsderang tn den =i

2. Chemisch-analoge Elemmts halen extwoder Ubsralostimmends AMow-
gewichte [Py Ir, (W, oder lutatery sescen gluichviel 52 (K. Rb, Ca).

3. Das Ancednes tscd den Alosgeviciten o eht der I ol
der Blemonte und tde ws cloam geriseen um.\ or Y orvohieds (™
chemischon Verdalten, . 8. LI, Be, uiuu 0,

4 Die in der Natur vecbreitetaten hhbeaikwAm:mhh

Presemscd 1o Saint Petershiirg State University

2082

Mendelejeff,
the Periodic
Table.

Spelling of his
name is as on
the paper itself.
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Watson, J. D.; Crick, F. H. C. Nature 1953, 171, 737-738.

We wish to put forward a radically different StrUCture Of

structure for the salt of deoxyribose nucleic acid.
This structure has two helical chains each coiled

round the same axis (see diagram). S | DNA

The novel feature of the structure is the manner
in which the two chains are held together by the
purine and pyrimidine bases.

------- it is found that only specific pairs of
bases can bond together. These pairs are: adenine
(purine) with thymine (pyrimidine), and guanine
(purine) with cytosine (pyrimidine).

It has nof escaped our notice that the specific § i I\ /

pairing we have postulated immediately suggests a
possible copying mechanism for the genetic material.

! | I) N 7 0
J. D. WatsoN I 7 J -

F. H. C. Crick

Medical Research Council Unit for the
Study of the Molecular Structure of

¢ _——=~
Biological Systems, il | — B b l'-'_l A]*ﬁ

Cavendish Laboratory, Cambridge

Reprinted by permission from Macmillan Publishers Ltd copyright (1953)

Presented to the Medical Research Council

Laboratory of Molecular Biology, Cambridge, England
2007
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That chlorofluoromethanes photodissociate in the stratosphere,
leading to the destruction of atmospheric ozone

Mario J. Molina and F. S. Rowland, Nature 1974, 249, 810-812.

Stratospheric sink for chlorofluoromethanes :
chlorine atomc-atalysed destruction of ozone

Mario J. Mol & F. 8: Sl
Department of Chemistry, University of California, Irvine, California 92664

| As an award in history
of science, the
plaques do not correct
original typographical
errors!

Chloroftioromethanes are being added to the environment
in steadily increasing amounts. These compounds are
chemically inert and may remain in the atmosphere for 40—
150 years, and concentrations can be expected to reach
10 to 30 times presemt levels. Photodissociation of the
chlorofluoromethanes in the stratosphere produces significant
amounts of chlorine atoms, and leads to the destruction of
atmospheric ozone.

Cl+ 03 = ClO + O,
ClO+O0—Cl+ O,

It scems quite clear that the atmosphere has only a finite
capacity for absorbing Cl atoms produced in the stratosphere,
and that important consequences may result. This capacity is
probably not sufficient in steady state even for the present rate
of introduction of chlorofluoromethanes. Moire accurate
estimates of this absorptive capacity need to be made in the
immediate future in order to ascertain the levels of possible
onset of environmental problems.

Reprinted with permission. Copyright 1974 Nature Publishing Group
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Asymmetric Hydrogenation of fi-Keto Carboxylic
Esters. A Practical, Purely Chemical Access to
f-Hydroxy Esters in High Enantiomeric Purity

R. Noyori, * T. Ohkuma, and M. Kitamura

Department of Chemistry, Nagoya University
Chikusa, Nagoya 464, Japan
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N. Sayo, H. Kumobayashi, and S. Akutagawa®

R & D Institute, Takasago International Corporation
Kamata, Tokyo 144, Japan

Received June 8, 1987

Optically active B-hydroxy carboxylic esters are an extremely
important class of compounds

Presented to Nagoya University, the Institute for Molecular Science; and
Takasago International Corporation, 2021.
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Journal of the American Chemical Society 1987, 109, 5856-3838.

Asymmetric Hydrogenation of ff-Keto Carboxylic
Esters. A Practical, Purely Chemical Access to
f-Hydroxy Esters in High Enantiomeric Purity

R. Noyori, * T. Ohkuma, and M. Kitamura

Department of Chemistry, Nagoya University
Chikusa; Nagoya 464, Japan

Institute for Molecular Science
Myodaiji, Okazaki 444, Japan

N. Sayo, H. Kumobayashi, and S. Akutagawa™

R & D Institute, Takasago International Corporation
Kamata, Tokyo 144, Japan

Received June 8, 1987

Optically active f-hydroxy carboxylic esters are an extremely
important class of compounds for natural product synthesis.
Access to such compounds-has so far relied mainly on biological
or biochemical transformations,! Asymmetric hydrogenation of
the keto esters is an alternative complementary methadology, and
the purely chemical means should allow even easier control of the
chiral outcome at will, giving both antipodes with equal ease.
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Presented to Nagoya University, the Institute for Molecular Science;, and
Takasago International Corporation, 2021.




