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Biographical Sketch

Julius Rebek, Jr. was born in Hungary in 1944 and lived in Austria from 1945-49. He and his
family then settled in the U.S.A. in Kansas. He received his undergraduate education at the
University of Kansas in 1966, and obtained the Ph.D. degree from the Massachusetts Institute of
Technology (1970) for studies in peptide chemistry with Professor D.S. Kemp. As an Assistant
Professor at the University of California at Los Angeles (1970-1976) he developed the three-
phase test for reactive intermediates. In 1976 he moved to the University of Pittsburgh where he
rose to the rank of Professor of Chemistry and developed cleft-like structures for studies in
molecular recognition. In 1989 he returned to the Massachusetts Institute of Technology, where
he was the Camille Dreyfus Professor of Chemistry and devised synthetic, self-replicating
molecules. In July of 1996, he moved his research group to The Scripps Research Institute to
become the Director of The Skaggs Institute for Chemical Biology, where he continues to work
in molecular recognition and self-assembling systems.
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A. P. Sloan Fellow, 1976-1978
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J. S. Guggenheim Fellow, 1986
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American Academy of Arts and Sciences, 1993
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European Academy of Science (Academia Europaea) Member, 2005
Distinguished Scientist Award, ACS, San Diego, California, 2006

Evans Award, Ohio State University, 2006
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Recent Plenary Lectures and Symposia

17™ Symposium on Chirality, Parma, Italy 2005

American Chemical Society, Anaheim, California, 2004

American Chemical Society, San Francisco, California, 2006

Alfred Nobel Symposium, Sanga Saby, Sweden, 2004

G.D. Ch. Lecturer, Mainz, Germany, 2006

2™ Center for Bioactive Molecular Hybrid Lectures, Seoul, Korea, 2006
1* European Chemical Congress, Budapest, 2006
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H. M. Friedman Lecturer, Rutgers University, 1991

Phillips Lectures, Haverford College, 1991

Special Lecture Series, Scripps Research Institute, 1991

Organic Synthesis, Inc. Lecturer, Colorado State Univ. 1991

MIKI Keynote Lecturer, University of Kansas, 1991
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Franklin Lecturer, University of Kansas, 1992

Bio Mega Lecturer, Montreal, 1993
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Syntex Lecturer, University of Colorado, 1993

Wm. Rauscher Lecturer, Rensselaer Polytechnic, 1993
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Robert Robinson Memorial Lecturer, Oxford, 1994
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Priestley Lecturer, Pennsylvania State University, 2000

Martino Steer Memorial Lecturer, Modena University, Italy, 2000
Johnson Lecturer, Yale University, 2001

Lipscomb Lecturer, University of South Carolina, 2001

Gomberg Lecturer, University of Michigan, 2001

Guthikonda Lecture, Columbia University, 2001

Henry J. Shine Endowment Lecturship, Texas Tech University, 2001
Jack Fox Lecture, Memorial Sloan-Kettering Cancer Center, 2002
Consensus Lecturer, Tufts University, 2002

Woodward Scholar, Harvard University, 2002

Molecular Science Forum, Chinese Academy of Sciences, 2003
Robert Levine Lecture, University of Pittsburgh, 2003

ICI Lecture, Third Bristol Synthesis Meeting, Bristol, UK, 2003
Inaugural Winstein Lecture, University of California Los Angeles, 2004
Evans Award Lecturer, Ohio State University, 2006

Chemistry Day Lecturer, University of Montreal, 2006

Chemistry Week Lecturer, Georgetown University, 2006

Wyeth Lecturer, Princeton University, 2006

Barker Lecturer, University of Maryland, 2007

Haberman Lecturer, Marquette University, 2007
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Recent Lectures at Universities and Companies

2004

2005:

2006:

University of Kyoto; University of Tokyo; University of Shizuoka; Sankyo, Tokyo;

Nanotechnology Institute, UCLA; 3™ Symposium on Creation of Novel
Nanomaterials, Osaka,; Frontiers in Chemistry, La Jolla, CA;

University of Paris V, France; University of Parma, Italy; University of Padua, Italy;
University of Venice, Italy; Novartis, Basel, Switzerland; Imperial College, London,

UK; Academy of Science, Prague;

Ecole Normal Superior, Paris, France; University of Rennes, France; Stockholm
University, Sweden; Goteborg/Chalmers University, Sweden; Lund University,

Sweden; Rohm & Haas, Philadelphia, PA; Wyeth, Princeton University, New Jersey;

New York University, New York, NY; Schering-Plough, Cambridge, MA;
California Institute of Technology, Pasadena, CA; University of Wuertzburg,
Germany; Tokyo Institute of Technology, Japan

Research Interests

Molecular Diversity, Molecular Recognition, Self-Replicating and Self-Assembling
Systems.

Editorial Advisory Boards:

Journal of Molecular Recognition, 1987-1995
Chemtracts, 1987-1996

Bioorganic and Medicinal Chemistry Letters, 1991-
Bioorganic and Medicinal Chemistry, 1991-
Journal of the Chemical Society, Perkin Transactions, 1992-
Chemistry and Biology, 1994-

Accounts of Chemical Research, 1996-1998
Journal of Organic Chemistry, 1996-

Current Opinion in Chemistry Biology, 1997-
Tetrahedron Publications, 1991-

Progress in Physical Organic Chemistry, 1998-
Journal of Supramolecular Chemistry, 2001-

Scientific Advisory Boards:

Commercial

Amira (RepliGen), Cambridge, Massachusetts 1990 -1994
Procept, Cambridge, Massachusetts 1991-1997

Darwin Molecular, Seattle, Washington 1992-1995

Cubist Pharmaceuticals, Cambridge, Massachusetts 1992-2001

-4-



Discovery Partners International, La Jolla, California, 1996-2001
EPIgen, La Jolla, California, 1996-2001

Synteni (Incyte), Fremont, California, 1997-2001

LaunchCyte, Pittsburgh, PA, 2000-2002

Neogenesis, Cambridge, Massachusetts, 1997-2003

Personal Chemistry, Uppsala, Sweden, 1999-2003

Activx, La Jolla, CA, 2001-2004

Kémia, La Jolla, CA, 2002-

Institutional

University of Chicago, Physical Sciences Division, Chicago, Illinois, 2000-
National Cancer Institute, National Institutes of Health, Bethesda, MD, 2001-
The Institute of Chemical Research of Catalonia, Spain, 2001-

University of Oxford, Elector, Chair in Chemical Biology, 2001-
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Julius Rebek, Jr.
Career Summary

My independent research began in 1970, with a method to detect reactive intermediates.
This was invented through application of polymer-bound reagents. A precursor for the reactive
intermediate was covalently attached to one solid phase while a trap was attached to a second
such support. When transfer takes place between the solid phases, it requires the existence of a
reactive intermediate, free in solution as shown below. Among the reactive species detected by
this “Three Phase Test” were cyclobutadiene, singlet oxygen, monomeric metaphosphate, and
acyl imidazoles.'

A of model the Pauling principle - catalysis by maximum binding to the transition state —
was devised in 1978. A physical processes, the racemization of the bipyridyl shown below was
chosen. The transition structure features coplanar aryl rings and a binding force — the chelation
of a metal by bipyridyl —shows maximum metal/ligand attraction at the coplanar geometry."
The biaryl bond acts like a fulcrum and binding induces a mechanical stress elsewhere in a
molecule. This was one of the first molecular machines, a rotor.
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The Three - Phase Test Pauling Principle
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Other bipyridyls and biphenyls were designed in the 1980°s as synthetic models of
allosteric effects shown below. One involved two identical and mechanically coupled binding
sites and it showed positive cooperativity in binding of covalent mercury compounds.”" Rotors
are still the most abundant chemical models for allosteric effects, and are present in many of the
molecular machines pursued in other laboratories today.

Allosteric Cooperativity

o H
ONO O o }
T

HOCH,

binding organizes this
Hg(CN), here... site. CH,OH

Adenine ChelateR

Efforts in molecular recognition in the 1980’s, led to cleft-like shapes"” for recognition of ions and
biorelevant nonionic targets. Using derivatives of Kemp’s triacid it was possible to arrange functional
groups that “converged” to create the recognition site. Shown above is a bisimide that chelates adenine in
water." Versions with carboxyl groups™ became widely used elsewhere as models for metalloenzymes
(the XDK structures)™ and in our laboratory to probe stereoelectronic effects.

In 1990, these studies culminated in a synthetic, self-complementary that acted as a template for
its own formation. It showed autocatalysis based on molecular recognition and was the first synthetic
system to show a primitive sign of life: self-replication.” The template grasps the reactants by hydrogen
bonding at both ends as indicated below, left. This self-complementary “recipe” has been incorporated in
numerous self-replicating systems synthesized in other research groups.

Autocatalysis through Recognition Self-Assembled

Capsules
ﬂ CGF5 H H ¥ o H
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Through a collaboration with Javier de Mendoza in 1993, we managed to create a self-assembling
capsule that completely surrounded small target molecules. These reversibly formed capsules,” have
become a tool of modern physical organic chemistry: capsules have defined the proper filling of space in
the solution phase,”™™" created a fluid model of alkane recognition™ and introduced a new departure in
molecular machinery - the spring-loaded device.™ They are also vehicles for new classes of
stereochemistry,™*" chambers for chemical reactions,”™" places where reaction intermediates are
stabilized and amplified,”" and small spaces that are chiral. ** Capsules have also allowed observation
single solvent/solute interactions in liquids.” A cylindrical capsule of nanometric dimensions™ is shown
above, it selects congruent guests singly or pairwise™" that fill the space appropriately.

In recent years we have pursued synthetic protein surface mimetics.™"
with Tamas Bartfai these show biological activities in animal models of disease

Through a collaboration
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