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THE BROWN UNIVERSITY 
DEPARTMENT OF CHEMISTRY

PRESENTS

Andrew D. Hamilton
Professor of Chemistry
President, New York University

AS THE 2023 JOHN HOWARD APPLETON LECTURER

THURSDAY, APRIL 6, 2023

Appleton Lecture
“Recognition at the Molecular Level”
RECEPTION: 4:00 PM, MACMILLAN HALL LOBBY
SEMINAR: 4:30 PM, MACMILLAN ROOM 117

FRIDAY, APRIL 7, 2023

Colloquium:
“Synthetic Mimics of Protein Structure and Function”

4:00 PM, MACMILLAN ROOM 115

      

John Howard Appleton (1844-1930) was 
associated with Brown and the 
Chemistry Department in a variety of 
capacities for many years: Ph.D. 1863, 
honorary A.M. 1869, and honorary Sc.D. 
1900.  
  He held appointments as Instructor, 
Professor of Chemistry Applied to the 
Arts, and was the inaugural Newport 
Rogers Professor. An excellent scholar 
and teacher, he authored 12 books on 
various aspects of chemistry.  �e 
Appleton Lectureship was endowed to 
the Department in 1922 by the friends 
and family of Professor Appleton.

MacMillan Hall
167 �ayer Street

Providence, RI

For additional information, please contact:
Melissa  L. Shein

mlshein@brown.edu
401-863-3461
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Recognition at the Molecular Level 

THURSDAY, APRIL 6, 2023
JOHN HOWARD APPLETON LECTURE

FRIDAY, APRIL 7, 2023
CHEMISTRY COLLOQUIUM

 ANDREW D. HAMILTON
President, New York University

Andrew D. Hamilton, New York University 
President,  is an award-winning, widely 
published chemist. His area of scholarly 
interest lies at the intersection of organic and 
biologic chemistry, with particular focus on 
the use of synthetic design for the 
understanding, mimicry, and potential 
disruption of biological processes. He is a 
Fellow of the Royal Society, a member of the 
American Academy of Arts and Sciences, a 
member of the American Association for the 
Advancement of Science, the recipient of the 
Arthur C. Cope Scholar Award from the 
American Chemical Society, and the winner 
of the International Izatt-Christiansen 
Award for Macrocyclic Chemistry. 

�e selective recognition of one molecule by 
another within a mixture is key to complex 
chemical function. Innumerable examples 
exist in Nature of selective molecular 
recognition; including the complementary 
strands of a DNA double helix, the binding of 
a substrate (and reaction transition state) by 
an enzyme active site, the exquisite matching 
of chemical features on the surfaces of 
proteins involved in protein-protein 
complexes that are part of the pathways for 
transmission of signals in living cells. Over 
the past ��y years a branch of science, known 
as supramolecular chemistry, has grown 
aimed at developing arti�cial and synthetic 
agents (receptors) capable of selective 
binding to a complementary chemical entity. 
By positioning charged, hydrogen bonding or 
hydrophobic groups within a synthetic 
molecular sca�old, non-covalent binding can 
be harnessed to achieve surprisingly high 
levels of selective recognition. Examples from 
the lecturer’s group as well as from others will 
be used to show how the �eld has evolved 
from targeting simple spherical alkali metal 
cations, to small molecules, to more complex 
anions, to protein secondary structure, to 
entire protein or DNA/RNA surfaces. From 
these studies new insights into the process of 
molecular recognition are gained and 
potentially useful sensors or catalysts are 
developed. 

In this lecture we will describe a program 
aimed at the design of synthetic agents that 
can recognize the exterior surface of proteins 
and block protein-protein interactions 
involved in di�erent cellular pathways.  �e 
unique distribution of charged, hydrophobic 
and hydrophilic groups on the surface of 
proteins o�ers the potential that 
well-designed arti�cial sca�olds will bind 
strongly and selectively.  Our principal 
strategy involves the synthesis of molecules 
that mimic the side chain distribution and 
recognition properties of non-contiguous, 
surface domains involved in the 
protein-protein contact. �e strategy will be 
exempli�ed with two principal examples.  
�e �rst involves the design of synthetic 
mimics of  -helical domains that mediate 
protein-protein interactions present in 
oncogenic processes, such as programmed 
cell death (apoptosis).  In particular we have 
designed terphenyl-based mimics of the BH3 
helix of Bak and shown by �uorescence 
polarization and NMR that they bind to 
BclxL with a Kd of 100nM and disrupt the 
Bak/BclxL complex. In the second case, we 
further extend this strategy with the use of a 
series of pyridylamide-based helix mimetics 
to target proteins involved amyloid diseases 
such as Islet Amyloid Polypeptide (IAPP), 
implicated in type II diabetes, and Amyloid 
Beta peptide (Abeta), present in Alzheimer’s 
disease. 

Synthetic Mimics of Protein 
Structure and Function
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