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In 1981, the College of Pharmacy moved into what was then called simply Unit F. 
The building is now known as Weaver-Densford Hall, in part to honor the deans 
who were the driving force in getting it built. But instead of this milestone marking 
the onset of a period of stability and manageable development, the 1980s would, 
like the preceding decade, be a time of transition and turmoil, not just for the de-
partment but for the University as a whole. 
 One of the sources of that turmoil was financial. The same year the College 
moved into its new facilities, the American economy took a nosedive into the worst 
recession to hit the country since the end of World War II.
 Accompanying the recession was the inauguration of President Ronald Rea-
gan and the rapid ascent of a new—or even radically different—conception of the 
proper relationship between the private and public sectors. President Reagan was 
a champion of a specific form of free market capitalism and shared that philosophy 
with Margaret Thatcher, who was elected Prime Minister in the United Kingdom at 
about the same time: the belief that anything government can do, private enterprise 
can do better. This led, not surprisingly, to a nationwide emphasis on privatiza-
tion—the shifting of responsibility to private entities not only for implementing the 
tasks previously assigned to the public sector but for funding those tasks as well.
 In higher education, that shift meant steep reductions in federal support, fol-
lowed in time by reductions in state funding. In short order, a combination of a 
shrinking tax base caused by the recession and sharp increases in military spend-
ing led to mushrooming federal deficits that made the impulse to reduce funding 
from Washington even more urgent. In the five years ending in 1983, state funding 
for the University dropped almost 20 percent while federal funding shrank by an 
alarming 56.7 percent during the same period. 
 These cutbacks led to mandatory budget reductions throughout the University, 
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including the College of Pharmacy, which had to find ways to reduce expenditures 
(Anderson & Pennigton, 2005, 153-4). 
 The cuts led to suggestions by Dean Lawrence Weaver to merge the Department 
of Medicinal Chemistry with Pharmacognosy, folding the smaller program into the 
larger medicinal chemistry program—a suggestion that ultimately was carried out, 
though only several years later. Less predictably, the belt-tightening also led to a 
reversal of the previous decade’s most radical innovation: de-departmentalization 
of the College.  
 De-departmentalization had never sat well with faculty, particularly for the 
faculty in medicinal chemistry with its long history of strong departmental identity 
and autonomy.
 The return to a department structure had been broached in faculty meetings 
with the dean as early as 1981. Although efforts by several faculty groups to con-
vince Dean Weaver about the need for departmentalization were not well received, 
he eventually appointed a committee that year, with Mahmoud Abdel-Monem as 
chairperson and Yusuf Abul-Hajj representing the medicinal chemistry/pharmacog-
nosy faculty. The committee addressed the issues of reorganization and the reestab-
lishment of academic departments and submitted its recommendation to Weaver 
late in 1982. In March 1983, he announced plans to reinstate departments, in or-
der to better achieve targeted cuts and assign clear lines of accountability for cost-
containment and spending. By the following fall, the College had four formal units: 
pharamceutics; pharmacy practice; social, administrative, and hospital pharmacy; 
and medicinal chemistry and pharmacognosy, headed by Abdel-Monem.
 Although the former departments of medicinal chemistry and pharmacognosy 
were administratively one unit, the professional pharmacy curriculum was inte-
grated and the graduate programs were completely autonomous and had their own 
curriculum and director of graduate studies.
 The move was significant but not quite the return to the autonomy previously 
enjoyed by faculty over the governance of their departments. Under the new plan, 
the four new units would be run by department heads rather than department 
chairpersons. The department heads, meanwhile, would be appointed by the Col-
lege dean, rather than elected by faculty with voting rights within the departments. 
That structure, however, was offset to some degree by the establishment of a per-
manent advisory council of faculty, also created by Weaver, which would include 
elected members as well as those appointed by the dean (Abdel-Monem, interview, 
2011).
 Dean Weaver did not have much time to place his personal stamp on the new 
order of things. At a faculty meeting early in 1984, he announced that he was resign-
ing at the end of June to become vice president of what is now the Pharmaceutical 
Research and Manufacturers of America (Anderson & Pennigton, 2005, 156-7).
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 Weaver left before a permanent replacement could be found. Upon his de-
parture, Abdel-Monem, recently appointed head of the Department of Medicinal 
Chemistry and Pharmacognosy, was made interim dean. During his year in the po-
sition, Abdel-Monem was able to unite the faculty and maintain the momentum for 
continued progress. 
 The search for a permanent replacement was a long process, and it was not un-
til early in 1985 that the College announced that Gilbert Banker had been chosen to 
take over as the new dean (Anderson & Pennigton, 2005, 116). Abdel-Monem was 
appointed Associate Dean for Academic Affairs, a position he held until 1987 when 
he left Minnesota to assume the position of Dean of Pharmacy at Washington State 
University.

 Although Abdel-Monem continued teaching, his increased administrative re-
sponsibilities made it difficult for him to continue his courses. Dean Banker, there-
fore, approached the department and requested the appointment of Rory Remmel 
as an assistant professor to assume Abdel-Monem’s teaching responsibilities. At that 
time, Remmel was working as a postdoctoral research associate with Abdel-Monem 
and was already giving a few lectures to pharmacy students. Remmel brought a 
wealth of experience to the department in the use of modern analytical techniques 
for identification and measurement of drugs and their metabolites in small quanti-
ties of biological fluids. He spearheaded a departmental initiative in acquiring state-
of-the-art instruments including gas chromatography, high pressure liquid chroma-
tography, and mass spectrometry. Remmel’s research included investigations on the 
metabolism and chemical mechanisms of hepatotoxicity of antifungals and antiviral 
agents, the mechanisms of metabolic interactions between investigational antiepi-
leptics and standard antiepileptic drugs using in vitro and in vivo animal models, 
and the role of glucuronidation and cytochrome P450 enzymes in drug-drug inter-
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actions. In collabo-
ration with Robert 
Vince, Remmel and 
Cheryl Zimmer-
man conducted the 
first animal phar-
macokinetic stud-
ies on (+)-carbovir 
and (-)-carbovir in 
rats, leading to a Na-
tional Institutes of 
Health (NIH) grant 
on prodrugs of car-
bovir.
 From 1992 to 

2002, Remmel and Courtney Fletcher from the Department of Pharmacy Practice 
were co-investigators on a National Institute on Allergy and Infectious Diseases 
(NIAID) contract as one of five national sites for a combined pediatric and Adult 
AIDS Clinical Trials Group (ACTG) Laboratory that supported multi-site clinical 
trials of AIDS drugs. Remmel directed the analytical laboratory and several novel 
assays, including one of the first simultaneous assays for protease inhibitors were 
developed and validated. In collaboration with several surgeons and chemical engi-
neering professors at the University, Remmel was instrumental in the development 
of a bioartificial liver utilizing collagen-entrapped hepatocytes in a hollow-fiber re-
actor. This effort was begun by Frank Cerra, a critical care surgeon, and Wei-Shou 
Hu, a faculty member in the Department of Chemical Engineering. The result was 
a licensing agreement with Regenerex. 
 Remmel also excelled as a teacher and was the recipient of several teaching rec-
ognitions including the semester and teacher of the year awards. He also was recog-
nized in 2010 with the Award for Outstanding Contributions for Professional and 
Graduate Education from the Academy of Distinguished Teachers. In the same year, 
he was awarded the first Outstanding Faculty Award from the Council of Graduate 
Students.
 At the collegiate level, the administration’s philosophical break with Weaver 
following the new dean’s appointment was distinct. Banker, who’d received his doc-
torate from Purdue University where he went on to serve as a faculty member in 
pharmaceutics, came to the University of Minnesota with a formidable record in 
research and writing, including a book he authored, Pharmaceutics and Pharmacy 
Practice. At his very first meeting with College faculty he made it clear that one of 
his top priorities would be to increase efforts to garner external funding, principally 

Rory Remmel discusses HPLC results with graduate students 
Aaron Teitelbaum, Kathy Nelson, and Amy Doan. 
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through research grants, and to strengthen the departments, which now would have 
chairpersons rather than department heads. He also announced that he planned to 
have monthly meetings with the faculty.
 In the meantime, Banker’s inclination toward strong departments and en-
hanced research was reinforced by implementation of a new University-wide initia-
tive called “Commitment to Focus,” introduced by Kenneth Keller, who took over 
as president of the University of Minnesota only a few months before Banker was 
appointed dean of the College of Pharmacy.
 As part of this new University-wide effort, each unit at the University identi-
fied internal goals. For the College of Pharmacy one such goal was to double out-
side research funding by the end of the 1980s. At the time, the majority of federal 
research money, principally from the NIH, was coming to medicinal chemistry and 
pharmacognosy—a little less than $1 million per year at the time Commitment to 
Focus was launched. In response to the ambitious goal to double that figure, the 
department more than doubled the amount of outside research funding in just four 
years, reaching a total of $2.3 million by 1989, with average funding per faculty 
member rising from $78,000 to $193,000 during that time. The increase, in turn, 
reflected trends already at work within medicinal chemistry, such as the acquisition 
of increasingly sophisticated equipment and techniques like NMR (nuclear mag-
netic resonance) and molecular modeling (Anderson & Pennigton, 2005, 156-69).
 The emphasis on research and funding in Commitment to Focus, as well as 
Dean Banker’s own research orientation, proved beneficial to medicinal chemistry 
with its long tradition of research orientation and strong departmental identity. In 
1984, when Abdel-Monem was appointed interim dean, Abul-Hajj was appointed 
interim department chairperson. With Banker in the driver’s seat, Abul-Hajj was 
offered the job on a permanent basis. Abul-Hajj seized the opportunity as a chance 
to put the department’s fiscal house in order. 
 According to observers, at the time the College of Pharmacy was, for a variety 
of reasons, in a shambles financially. Funding allocated by the College to the four 
departments was not sufficient to meet expenses, and the Department of Medicinal 
Chemistry had been running a deficit for several years. One of the conditions that 
Abul-Hajj outlined for accepting the job of department chair was that the structure 
by which the departments were funded be changed. Banker, in consultation with 
Abdel-Monem, concurred and the necessary reforms were implemented.
 When Abul-Hajj became the department chair, the dean’s office under Weaver 
was keeping 100 percent of the indirect cost recovery (ICR) funds that faculty in 
medicinal chemistry were awarded as part of their federal research funding; no fac-
ulty outside the department was bringing in any ICR at that time. To make matters 
seem even less fair, Weaver refused to approve any grant application that did not 
seek ICR. If he was going to run the department, Abul-Hajj stipulated that this par-
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ticular inequity would have to be rectified as would salary offsets—another chunk 
of indirect savings coming in by way of research grants. When Banker came on 
board the dean’s office was keeping the savings in salary from faculty in medicinal 
chemistry who were winning outside funding. That, too, would have to change.
 In a major signal of the new era ushered in by Dean Banker and the University’s 
Commitment to Focus, the College acceded to Abul-Hajj’s requests. Banker agreed 
to pass on 80 percent of the ICR and salary offset money to medicinal chemistry, 
with the College holding the balance. 
 Suddenly, the department, which had been operating in the red, now had abun-
dant resources with which to proceed. Abul-Hajj approached the medicinal chem-
istry and pharmacognosy faculty to gather their ideas on how best to use the funds. 
For his part, he proposed that all of it be used over the next few years to build the 
department’s infrastructure and acquire instrumentation. Because of the faculty’s 
success in more than doubling the amount of research funding coming to medicinal 
chemistry, the department began to build up a reserve within only a couple of years. 
Abul-Hajj and the faculty agreed to a plan in which individual researchers would 
now receive half of the ICR and salary offset money grants generated. 

 In retrospect 
this transformation 
from a resource-
starved to resource-
rich department 
marked a turning 
point in the history 
of the department, 
at least in modern 
times. With the 
new departmental 
structure, medicinal 
chemistry regained 
its autonomy over 
coursework. With 
the new financial 
policies, it gained 
a high degree of 
autonomy over re-
sources as well. By 
the end of the 1980s 
as the department 
reserve kept build-

Graduate student Mike Genin helps another student on the 
proper use of the GE 300 MHz NMR spectrometer.
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ing, eventually 75 
percent and finally 
100 percent of the 
ICR and salary-off-
set money was re-
verted to individual 
faculty. For exam-
ple, 80 percent of 
Philip Portoghese’s 
salary came from 
outside the Univer-
sity, a situation that 
allowed him to place 
the funds he would 
have received from 
the University into a 

reserve fund to underwrite future research projects. 
 The department’s research muscle was further enhanced by faculty hires dur-
ing this period. Immediately following his appointment as dean, Banker discovered 
that the College had no program in radiopharmacy. Coming from Purdue University, 

which had a strong research and teaching focus in radiopharmacy and radiochemis-
try, Banker arranged with the department to hire a faculty member with a joint ap-
pointment in radiology and medicinal chemistry. Following a national search, Mark 
Green was hired with 90 percent of his appointment in radiology and 10 percent in 
medicinal chemistry.
 Green brought a strong background in organometallics with a primary focus 

Philip Portoghese discusses the interaction between ligand and a 
receptor model with Yusuf Abul-Hajj, Dennis Larson, and gradu-
ate student Eileen Larkin, 1985.
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on the use of metal radionuclides in imaging with positron emission tomography 
(PET). He conducted research on gallium and copper PET radiopharmaceuticals 
for mapping perfusion in the heart, brain, and kidneys, as well as the application of 
gamma imaging techniques in the evaluation of novel therapeutic dosage forms. His 
stay in Minnesota, however, was cut short after accepting a faculty position in 1988 
at Purdue University.

 Following Green’s departure, Banker pressed for an immediate replacement, 
which led to the hiring of Simon Efange. Trained as a medicinal chemist with a 
focus on biochemical pharmacology, Efange used his synthetic chemistry skills, 
preparing novel receptor specific activity agents aimed at regional mapping of the 
living brain and their involvement with the cholinergic systems. These studies were 
designed to better understand neurological disorders in AIDS, Parkinson’s, and Al-
zheimer’s diseases. After spending 14 years at Minnesota, Efange decided to go back 
to his native Cameroon to help in building that country’s educational institutions.

new Directions

Even while resources were opening up for the department, the College continued 
to move toward implementing Commitment to Focus. At a meeting with college 
deans, President Keller announced that one of the goals of the new initiative would 
be to phase out smaller departments. Since both medicinal chemistry and phar-
macognosy were relatively small departments, their viability suddenly became an 
issue. Unless one or both could be made to grow, each would lose faculty lines, 
especially since the curriculum of the two programs at both the undergraduate and 
graduate level had significant overlap. Although he’d been hired as a faculty member 
in pharmacognosy, Abul-Hajj came to the painful conclusion that the best solution 
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for meeting the Commitment to Focus objectives was to fold pharmcognosy into a 
single enlarged and strengthened Department of Medicinal Chemistry.
 Initially the faculty in medicinal chemistry and pharmacognosy wanted noth-
ing to do with the proposed merger. At a meeting shortly after Abul-Hajj announced 
his intentions, the faculty rejected all three options he presented. To avoid an im-
passe—and any appearance of high-handedness—Abul-Hajj appointed a committee 
composed of two members each from medicinal chemistry (Philip Portoghese and 
Rodney Johnson) and pharmacognosy (John Staba and Thomas Shier) and charged 
it with studying the dilemma and returning a recommendation. Three months later, 
the committee returned its verdict. The proposal to merge the departments was the 
best, albeit, painful solution. In 1987, the name pharmacognosy was dropped, and 
there would only be one combined entity operating under the name of Department 
of Medicinal Chemistry.

transformation Continues

The late 1980s were a period of transformation in other areas as well.
 During the 1960s and 1970s the discipline of medicinal chemistry was ground-
ed in synthetic organic chemistry guided primarily by in vitro and in vivo pharmaco-
logical testing to generate “hand-crafted” molecules that provided the knowledge 
base for the advancement of medicinal chemistry. However, the 1980s brought new 
advances in molecular biology and computational sciences, which helped to focus 
medicinal chemistry. These advances provided an increased awareness of structure-
activity relationships, greater inputs from target structures and in silico modeling, 
new discovery techniques, as well as the necessity to integrate pharmacokinetics, 
metabolic, and toxicological considerations into molecule design and synthesis. 
They also brought about an ever-more detailed knowledge of disease mechanisms 
and pathologies. Furthermore, as synthetic chemistry was itself increasingly influ-
enced by the paradigms of molecular biology—diversity, evolution, replication, and 
self-organization—the medicinal chemist had become increasingly linked with mo-
lecular- and cell-based biological disciplines. 
 All these changes at the interface between chemistry, biology, and disease ne-
cessitated a closer look at the new requirements for educating and training future 
medicinal chemists. The combined impetus of Dean Banker’s appointment and 
President Keller’s Commitment to Focus led the College of Pharmacy to begin the 
process of long-range planning, requiring each department, in turn, to develop a 
strategic plan. 
 Through intense faculty discussion, the Department of Medicinal Chemis-
try adopted an ambitious strategic plan that won strong support from the College 
administration. The plan called for strategic hires over the following five years to 
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support the trends focusing medicinal chemistry research on structure-based drug 
design. Although the plan was lauded by the College administration, no funds were 
made available to support appropriate hires.   
 In the meantime, Portoghese was offered an endowed professorship in 1986 
at the University of Tennessee that would provide him with considerable space as 
well as new faculty hires in computational chemistry and substantial resources for 
research. He was seriously thinking about accepting the offer, but was willing to 
consider remaining at Minnesota if the College hired a computational chemist; 
Portoghese’s research program required such skills. Abul-Hajj, with the help of As-
sociate Dean Abdel-Monem, worked hard to convince Banker to make a counter-
offer and provide the necessary funds for retention of Portoghese. Funds from the 
College, Graduate School, and the office of Vice President for Health Sciences were 
committed and were sufficient to convince Portoghese to stay.
 Portoghese’s need for computational science assistance was also fulfilled. Fol-
lowing a national search for an assistant professor in computational modeling, an 
offer was made to Terry Lybrand in July 1986 to join the Department of Medicinal 
Chemistry, which he decided not to accept on the grounds that the start-up pack-
age offered by the College was insufficient to establish a strong research effort in 
computer modeling and computer-assisted drug design. 
 Later that year Lybrand informed Abul-Hajj that he received a National Sci-
ence Foundation Young Investigator Award, which required matching funds from 
industry. Abdel-Monem, Portoghese, and Abul-Hajj put a request for matching 
funds ($137,500) into the Riker-3M company to set up and support the equipment 
needs for a computer-assisted molecular modeling center to be housed in Weaver-
Densford Hall. With these funds in hand, Lybrand accepted an offer to join the 
department in April 1987 as assistant professor of medicinal chemistry and was also 
appointed as a fellow of the University’s Supercomputer Institute. In addition, he 
set up a computer-modeling center in Weaver-Densford Hall equipped with silicon 
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graphics and other computers to carry out molecular modeling and dynamics studies.  
 Although Lybrand was on his way to establishing a highly visible and produc-
tive program in molecular dynamics and computational chemistry, he decided to 
leave the University in 1990 to accept a position at the University of Washington. 
Following his departure, it was agreed during discussions between Banker, Abul-
Hajj, Portoghese, and Leo Furcht, head of the Department of Laboratory Medicine 
and Pathology, that not only would medicinal chemistry hire a replacement for Ly-
brand but, in addition, Furcht would hire a technical support person, with both 
positions to be housed in Unit F. Furcht, however, decided instead to hire his own 
computational scientist.
     Abul-Hajj then negotiated with Donald Truhlar, director of the Supercomputer 
Institute, to provide an annual budget to support the acquisition of software and 
hardware as well as funds for a 50 percent appointment of a technical support staff 
person. This ultimately led to the establishment of a visualization and computer-

modeling center as 
a satellite of the Su-
percomputer Insti-
tute. It was housed 
in Weaver-Densford 
Hall where it served 
the computational 
needs for scientists 
in the Academic 
Health Center plus 
the engineering and 
chemistry depart-
ments. The center 
was instrumental 
in helping many re-
search staff begin 
to learn and apply 
the techniques of 
molecular modeling 
and dynamics to ad-
vance studies in the 
design of molecules 
that would have 
better binding with 
their target protein. 
The center is cur-

The Center for Simulations and Visualization was initially 
equipped with three interactive Silicon Graphics 4D/30 TG and 
a 4D/310 VGX workstations and one 240 S supercomputing 
server. Faculty member Dennis Larson and graduate student 
Scott Moe run a molecular dynamic simulation experiment.
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rently housed in a building at 717 Delaware Street Southeast and is still supported 
in part by the Supercomputer Institute.
 In addition to Lybrand, there were several other strategic hires in the closing 
days of Banker’s tenure as dean of the College.
 With the acquisition of a new 500 MHz NMR instrument by biochemistry, the 
Department of Medicinal Chemistry hired Deborah Kallick in 1991 to establish and 
develop the area of drug design using high resolution NMR spectroscopy.
 Kallick was the first of several high-resolution NMR specialists at the University 
to develop the art of drug design using high resolution NMR spectroscopy. During 
the next few years the University acquired several high resolution NMR spectrom-
eters including the 600 and 800 MHz instruments. Kallick used these instruments 
to look at biomolecules, especially proteins and DNA, and to investigate the inter-
action of ligands with the macromolecules. Kallick left the university in 1999 for a 
position at Incyte Genomics. 

David Ferguson joined the department in 1991 after spending two years as a 
postdoctoral trainee in Peter Kollman’s laboratory at University of California at San 

Francisco. During the 1990s, Ferguson focused his research program on employ-
ing quantum mechanics, molecular mechanics/dynamics, and computer graphics 
to look at structural models of opioid receptors in order to delineate the molecular 
basis for ligand binding, selectivity, and receptor activation. In recent years, Fergu-
son has focused his research on the design and discovery of new therapeutics, as 
anticancer and antiviral agents, using both traditional structure-based drug design 
methods and high throughput screening techniques. 

 To continue strengthening the department and consistent with the departmen-
tal strategic plans, the department convinced Banker to provide funds to hire a new 
faculty member with expertise in molecular biology and site-directed mutagenesis. 
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A national search led to the hiring of Carston Wagner. 
 Wagner came to the Department of Medicinal Chemistry in 1991 after com-

pleting a Ph.D. in chemistry at Duke University and an NIH Post-Doctoral Fellow-
ship with Stephen J. Benkovic at Penn State University. Wagner was hired by the de-
partment in an effort to broaden and enrich the department with the techniques for 
recombinant protein expression, molecular biological analyses, and site-directed 
mutagenesis.

Wagner quickly started a program in targeted catalytic antibody nucleoside prod-
rug activation, which led him to discover that nucleoside phosphoramidates could be 
useful antiviral and anticancer agents. After further study, his laboratory in collabo-
ration with Cheryl Zimmerman of the Department of Pharmaceutics determined 
that nucleoside phosphoramidates improved the pharmacokinetic parameters of 
nucleotides. Animal studies conducted in collaboration with Abul-Hajj showed that 

phosphoramidates 
of AZT were potent 
anti-breast cancer 
agents. Wagner con-
tinued to work on 
the mechanism of 
cellular uptake and 
metabolism, subse-
quently discovering 
phosphoramidases 
responsible for the 
bioactivation of nu-
cleoside phospho-
ramidates. 

 In 2004, Wag-
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ner began to branch out into a new area—the study and design of small molecules 
that are capable of dimerizing proteins. His laboratory discovered the first chemi-
cally directed method for the self-assembly of proteins to defined nanostructures. 
He has applied this approach to the design of unique nanostructures that have been 
fused to targeting single chain antibodies and peptides. These structures are being 
evaluated for their ability to carry out drug delivery and as tools to understand the 
behavior of cellular receptors.

 Wagner has been a highly collaborative researcher, engaging in projects with mem-
bers of the department faculty, medical school, chemistry, mechanical engineering, 
and the University’s Biotechnology Institute. In collaborations with Patrick Hanna 
and his long-standing interest in N-Arylamine acyltransferases (NAT), Wagner and 
Hanna cloned and developed the first recombinant expression systems for eukaryote 
NATs. They uncovered key features of their catalytic and kinetic mechanism as well 
as mapped their sub-
strate specificities, 
especially for com-
mon environmental 
aryl amine carcino-
gens and established 
key features of their 
behavior in cells.

 Wagner has 
had an impact on 
the department and 
the University in 
many other ways. 
Most importantly 
has been his interest 
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in developing interdisciplinary initiatives to facilitate research at the interface of 
chemistry, biology, and engineering. Early on, he recognized the value of bring-
ing faculty, students, and researchers together from around the University who are 
working at the interface of chemistry and biology. After a year of study, he spear-
headed the chemical biology initiative, which was initially funded by the Office 
of the Vice President for Research within the University. Wagner became the first 
director in 2003 and continues to serve in that position. 

 In this area, Wagner was also instrumental in championing the emerging area 
of bionanotechnology. With funds provided by the vice president of research, he 
and colleagues in the College of Science and Engineering and Medical School devel-

oped a Bionanotech-
nology Initiative 
(BI) that brought 
researchers from 
engineering, chem-
istry, developmental 
biology, medicinal 
chemistry, and med-
icine together to 
work on a number 
of projects. Most of 
these projects sub-
sequently received 
substantial NIH 
funding. Wagner has 
served as associate 

director and director of the BI. In 2010 Purdue University offered Wagner an en-
dowed professorship to head their emerging Nanotechnology Institute. Quickly, the 
department countered the offer by establishing a new endowed professorship in 
the department and offered Wagner the position as the first Medicinal Chemistry 
Endowed Professorship.

 Wagner has also been an active disciplinary leader, serving on several organi-
zational boards for the ACS Medicinal Chemistry Division and as a founding editor 
of the American Chemical Society Journal of Molecular Pharmaceutics (Wagner, 
interview, 2011).

Changes Afoot

Although in many respects the 1980s ended and the following decade began with 
much promise for the department, difficult times lay ahead.

Carston Wagner (right) asks graduate student Dan Dronle to in-
terpret results. 
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 Challenges began in 1991 with the sudden announcement by Dean Banker—
whose tenure at the College had been so beneficial to the Department of Medicinal 
Chemistry—that he planned to move to the University of Iowa as the dean of the 
College of Pharmacy. There followed a long and tumultuous period as the University 
struggled to find a suitable replacement. And once it did, a new wave of turbulence 
and hardship erupted with implementation of the re-engineering initiative in Aca-
demic Health Center (AHC).
 Upon Banker’s resignation, the AHC administration appointed Associate Profes-
sor Robert Cipolle, a faculty member in the Department of Pharmacy Practice, as 
interim dean to run the College while the University conducted a national search 
for Banker’s replacement. More than a year after Banker resigned, the University 
offered the position to Craig Schnell, an applicant who was then serving as dean of 
the Graduate School at North Dakota State University. Schnell accepted the offer and 
then, a few days later, declined to take the job.
 The reasons Schnell withdrew his acceptance have never been firmly established, 
but a rumor at the time—that a faculty member in pharmacy had contacted a state 
legislator to try to keep Schnell from being offered the position—symbolized to some 
a growing level of discord within the College of Pharmacy.
 Whatever the case, Schnell’s withdrawal set off a long period of uncertainty as 
University officials debated whether, given the large number of people who had al-
ready applied for the dean’s position, a new national search would even succeed in 
turning up other candidates. The situation was made even worse because at the same 
time several other pharmacy colleges were also recruiting new deans.
 A new internal search was undertaken and the job offered permanently to Ci-
polle, who not only turned down the offer but asked to be relieved as interim dean. 
Faced with the loss of its interim dean and with no permanent replacement in sight, 
the University asked Lawrence Weaver to come back and serve as interim dean at 
the beginning of 1994. That same year, Yusuf Abul-Hajj stepped down as department 
chairperson and was replaced by Rodney Johnson on an interim basis. Weaver then 
gave the department the green light to search for a new department chairperson. 
Following a national search, the faculty identified three qualified candidates to bring 
to campus. However, Weaver decided that these candidates should not be brought to 
campus for a formal interview until the new dean for the College had been selected.
 Another search for a new dean ensued but took longer than anticipated when 
Marilyn Speedie finally took over as dean in September 1995.  
 Prior to joining the University of Minnesota, Speedie was head of the Depart-
ment of Pharmaceutical Sciences at the University of Maryland and had an active 
research program in several areas, including enzymology and molecular biology of 
antibiotic biosynthesis, the expression and secretion of recombinant proteins in 
streptomyces, and the microbial biodegradation of pesticides and other pollutants. 
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However, the demanding administrative responsibilities of dean upon arrival pre-
cluded her from carrying on an active research program.

 But no sooner was she in her new position then yet another wave of turmoil en-
gulfed the College. This one was even more disquieting than the prolonged search 
for a new dean. For one, faculty relations had reached a stage where, just prior to 
Speedie’s arrival, faculty from each of the College’s departments formed an ad hoc 
group dubbed the SOS (Save our School) committee, with Abul-Hajj representing 
the interests of medicinal chemistry. The committee surveyed College faculty about 
problems and possible solutions and came up with a report. In response, Speedie 
formed three task forces to address a range of issues.
 The work of those task forces, however, was superseded by still another wrench-
ing change—a second round of de-departmentalization.  
 This round of College reorganization was prompted by the actions of the new 
Academic Health Center Provost William Brody to re-engineer the AHC. Hence-
forth, the entire AHC would be organized into three functional units intended to 
serve “customers.” Announced in January 1996, the re-engineering effort would 
lump individual departments and units into research, education, or clinical services 
groups.   
     Implementation of the effort was placed in the hands of 10 design teams charged 
with fitting the old departments and units into the new functional organization, 

MARILYN K. SPEEDIE

B.S. 1970; Ph.D. 1973, Purdue University

Assistant professor 1973-75, Oregon State  

 University

Assistant Professor 1975-80; Associate 

 Professor 1980-88; Associate Professor 

 and Chairperson, 1988-91; Professor and 

 Chairperson, 1991-95, University of 

 Maryland

 Dean and Professor 1996-present, University 

 of Minnesota 

Awards

Harold Popp Award, 2004• 

Fellow, American Association for            • 

Pharmaceutical Scientists, 1996

AACP Paul Dawson Biotechnology Award, • 

1994



102  From Digitalis to Ziagen: The University of Minnesota’s Department of Medicinal Chemistry

which involved the 
establishment of cen-
ters and institutes 
and the elimina-
tion of departments 
and disciplines. At 
the College, Dean 
Speedie appointed a 
committee to oversee 
termination of the 
departmental struc-
ture.

To address this 
new initiative, the 
medicinal chemistry 
faculty established 
three subcommittees 
to assess the viability 
of a Center for Drug 
Design (CDD). In 
April 1995 this led 
to a report calling for 
the establishment of 
such a center. Both 
Dean Speedie and 
Frank Cerra, the se-

nior vice president of AHC, were supportive of the idea. Despite these efforts the 
CDD was not formally established until 2002, when a dispute over the royalties 
from Robert Vince’s anti-AIDS drug, Zaigen, was finally settled with the company 
that had acquired the rights to produce it (Anderson & Pennigton, 2005, 229-33).

With the dissolution of departments, Medicinal Chemistry spent almost three 
years confronting conditions similar to those that prevailed during Weaver’s first 
term as dean. Decisions about resources, curriculum, space allocations, and fund-
ing—including the ICR and salary offsets so providentially gained only a few years 
earlier—went through the dean’s office. A College executive committee was formed 
consisting of three associate deans and two faculty members—one from basic phar-
maceutical sciences (Abul-Hajj), the other from clinical pharmacy (John Rotscha-
fer). It held a series of contentious meetings. Salary increases for faculty in medicinal 
chemistry, which had ranked in the top third of the College, tumbled to the bottom 
third; it was perceived, in part, because all of the College’s new associate deans—

Monthly birthday parties were enjoyed by staff, students, and 
faculty. 
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who evaluated the 
pay structure—came 
from clinical phar-
macy.

Once again, me-
dicinal chemistry car-
ried on as a shadow 
department, led this 
time by Abul-Hajj, 
in the same manner 
as it had in the mid-
1970s. Delegations 
of department fac-
ulty held meetings 
with Dean Speedie 
that were described 
by some attendees as 
“intensive”—intense 
enough so that at one 
meeting the medici-
nal chemistry faculty 
informed her that 
they wanted to have 
their unit removed 
from the College of 
Pharmacy and moved 
into the Chemistry 
Department. The 
dean refused to con-
sider the suggestion.

 Morale con-
tinued to sink, and 
faculty were up in 
arms—one even filed 
a grievance against 
the dean. But for the 
most part, the changes were met with passive resistance, and there were occasions 
on which Dean Speedie could not raise a quorum at faculty meetings when deci-
sions needing faculty approval were pending on curriculum and other matters.

 The standoff finally came to an end late in 1996 when Dean Speedie decided to 

Faculty joining in the holiday festivities in 2004, including (left 
to right) Rodney Johnson, Patrick Hanna, Robert Fecik, and 
Thomas Shier.

The Department has held an annual potluck holiday celebration 
for many years.
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reinstitute the College’s departmental structure. The move was made easier by the 
fact that Brody, the instigator of the re-engineering initiative, had unexpectedly left 
the AHC for a new position at Johns Hopkins University.

 Brody was succeeded as provost of AHC by Frank Cerra. A new approach to 
internal College dissension was signaled by Dean Speedie’s decision to hire outside 
consultants to gather input from faculty, staff, and administrators, and to recom-
mend solutions. In September 1997, the consultants facilitated a two-day meeting. 
Nothing concrete came out of these gatherings, other than the observation that 
even as rancor within the College ran high, performance was just as high. In the 
end, all parties agreed to continue working on equitable solutions.
 One of the organizations that was supposed to provide a forum for hammering 
out those solutions was the College’s Constitution and By-Laws Committee, which 
now worked to develop an organizational structure that would meet with general 
approval.
 In the end, however, the College’s Executive Committee preempted the By-
Laws Committee’s deliberations by unilaterally deciding in April 1998 to move 
ahead with reinstating departmental structures, regardless of the outcomes reached 
by Constitution and By-Laws Committee. The plan proposed by the Executive Com-
mittee established a protocol in which all College faculty would have the chance to 
select membership in one of four departments: experimental and clinical pharma-
cology; pharmaceutics; pharmacy practice; or medicinal chemistry (ibid., 236-8).
 The plan met with overwhelming faculty approval. Shortly thereafter, medici-
nal chemistry was reconstituted as a University department. At the time, there was 

no official head of medicinal chemistry and no money 
to hire anyone from outside the College. As part of her 
acceptance of the Executive Committee reorganization, 
Dean Speedie insisted that the new heads of each of 
the reconstituted departments had to have the backing 
of two-thirds of the faculty working in their units. Al-
though Abul-Hajj, who previously led the department 
from 1984 until 1994, did not want to be named head 
of the newly reconstituted Department of Medicinal 
Chemistry, he reluctantly answered Speedie’s request 
and was once again appointed department head. 
 Control of funding was one of the principal forces 
driving the continued push for re-departmentalization. 
In a de-departmentalized College, royalties for drugs 
developed by a member of medicinal chemistry would 
go to the dean’s office rather than having a portion of the 
money directed to the department, as would normally 
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be the case. At this time the anti-AIDS compounds discovered by Vince seemed 
likely to end up on the market, with potentially rich royalties accruing to the Uni-
versity. Unless the College was re-departmentalized, where that money went would 
be entirely up to the discretion of the dean.  Meanwhile, the re-departmentalization 
plan also addressed structural issues that had vexed the College prior to the 1996 
de-departmentalization—some of the issues that Dean Weaver was trying to ad-
dress in his de-departmentalization in the mid-1970s.
 Under the new plan, the curriculum would continue to fall under the purview 
of the College’s Central Administration and the system of associate deans assigned 
to functional groupings within the institution would continue. Most important of 
all, the plan addressed—and eliminated—the source of some of the worst friction 
within the College, assigning to each department responsibility for tenure and pro-
motion of faculty only within a respective department. For example, faculty from 
clinical pharmacy would no longer have a say in tenure and promotion of faculty in 
medicinal chemistry or vice versa.
 Soon after Abul-Hajj assumed the head position, he tried to fill Deborah Kal-
lick’s vacancy, but Dean Speedie had already spent half of that position’s salary line 
to support another faculty member in a different department and could not fund a 
new hire in medicinal chemistry.
 About that time, the University Cancer Center hired Stephen Hecht to establish 
the division of carcinogenesis and chemoprevention and had funds for hiring sev-
eral faculty in this newly created division. In turn, medicinal chemistry had a long-
standing interest in carcinogenesis with Patrick Hanna, Rory Remmel, Herbert Na-
gasawa, and Yusuf 
Abul-Hajj carrying 
out investigations 
in several relevant 
areas of carcino-
genesis/chemopre-
vention. In discus-
sions with Hecht, 
Abul-Hajj indicated 
his willingness to 
have a joint hire 
between the cancer 
center and medici-
nal chemistry. Both 
Speedie and John 
Kersey, director of 
the cancer center, 

Completed in 2000, the McNamara Alumni Center is on 
University property, but is owned by the University of 
Minnesota Gateway Corporation, made up of the Alumni 
Association, University of Minnesota Foundation, and Minnesota 
Medical Foundation.
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supported this arrangement. Speedie, however, stipulated that the new hire would 
be assigned as the course director for a newly established Pharm.D. seminar course. 
Medicinal chemistry agreed to the proposal, which led to the hiring of Natalia Tre-
tyakova with a 50 percent appointment in medicinal chemistry and 50 percent posi-
tion in the cancer center. 
 To this joint position Tretyakova brought a unique set of strengths in chemi-
cal carcinogenesis. She set out to establish a research program that focused on the 
chemical modifications of nucleic acids by drugs and carcinogens. The effectiveness 
of her research was enhanced by her skill in employing biological mass spectrom-
etry, along with organic synthesis, computational chemistry, and molecular biology, 
to study the interactions of carcinogens with nucleic acids, elucidate the structures 
of the resulting nucleobase adducts, quantify their concentrations in vivo, and iden-
tify DNA repair pathways responsible for their removal in cells. Tretyakova’s con-
tributions to the field were recognized by the University with her appointment as a 
McKnight Land-Grant Professor. 

re-Departmentalization redux

In terms of funding, re-departmentalization of medicinal chemistry came in just 
the nick of time. When royalties from Ziagen began coming in (averaging approxi-
mately $7.1 million a year to the department), the new College structure ensured 
that not only would a fair portion of that money come to medicinal chemistry but 
that the department would have a say in how it would be used. In turn, those funds 
helped underwrite several endowments and graduate fellowships and provided re-
sources to pay for many other research and structural innovations.
 In addition, during the past decade those royalties have played a critical role 
in the expansion and evolution of the Department of Medicinal Chemistry, eventu-
ally making possible the establishment of a new unit, the Institute for Therapeutics 
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Discovery and Development (ITDD) within the department and to create and to 
fund a new center within the Academic Health Center. But to reach the point where 
Ziagen could be created and marketed meant not just re-departmentalizing the Col-
lege of Pharmacy. It also entailed persistence—and some luck—in navigating the 
vagaries of research funding and intellectual property rights. Failure to do so at any 
point could very well have resulted in failure for the whole project. That it didn’t is 
testimony to the persistence of the lead researcher, Robert Vince, the foresight of 
the AHC, and even the willingness of then-President Mark Yudof, to undertake a 
multi-million dollar lawsuit for which the outcome was far from uncertain.
 Ziagen is based on carbovir, an antiviral compound patented by Vince and his 
research associate, Mei Hua, in 1988. It inhibits HIV’s ability to produce DNA and 
replicate itself. In turn that work was based upon Vince’s previous research into 
compounds with potential antiviral and anticancer effects with the focus of his 
work influenced by the always evolving national research priorities.  
 Initially, Vince and Hua sent several related compounds to the NIH for study as 
potential anti-AIDS 
drugs, but were told 
that all of them fell 
outside the range of 
what the institute 
established as the 
parameters of poten-
tial effectiveness.
 Soon the NIH 
contracted out the 
testing of several 
active compounds 
to research labora-
tories around the 
United States. One 
of them, the South-
ern Research Institute (SRI), happened to employ a researcher, William M. Shan-
non, who shared a close friendship with Robert Vince. At the friend’s urging, Vince 
sent his compounds to the SRI. About two weeks later, Vince received a phone call 
informing him that five of the compounds were highly effective in combating HIV. 
Given that at the time there was only one medication available—AZT—that had 
much effect on HIV, SRI’s findings pointed the way toward a tremendous potential 
for Vince’s compounds.
 SRI sent the compounds to the NIH, and shortly thereafter, the institute con-
tacted Vince and requested that he apply for patents on the compounds. The reason 

Natalia Tretyakova discusses with graduate students the results 
from an LCMS chart.
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was simple. NIH was willing to fund pre-clinical testing but no pharmaceutical 
company would be interested in pressing forward with the drugs unless they were 
patented.
 After a presentation about his work at a conference, Vince was approached by 
researchers with the pharmaceutical company, Burroughs Wellcome, but ended up 
licensing the drug with another company, Glaxo. Two years later, Glaxo informed 
him that it was directing its attention to another anti-AIDS compound and was 
terminating its agreement with the University of Minnesota. In 1992, after further 
consultation, Burroughs Wellcome returned to the bargaining table and signed a 
licensing agreement with the University of Minnesota. Not long after, Glaxo bought 
out Burroughs Wellcome and, after a couple of more acquisitions, became GlaxoS-
mithKline.
 After several more years of testing, the most promising of Vince’s compounds, 
now called Abacavir, was approved by the FDA in late 1998 and then marketed by 
Glaxo under the brand name Ziagen. Over the next 12 years—the average life of a 
patent—Ziagen was expected to yield some $300 million in royalty payments. In 
actuality it yielded over $510 million in royalties by 2011. 
 The only problem was that Glaxo claimed that on technical grounds it was not 
required to make any royalty payments. If the University was going to get anything 
out of the marketing of the drug, it would have to use legal channels. In consultation 
with Vince—who’d envisioned using his portion of the royalties to create a center 
dedicated exclusively to the development of new drugs—AHC and College of Phar-
macy officials, legal counsel, and President Yudof made what, in retrospect, was a 
gutsy but logical decision to sue Glaxo. Glaxo countersued, but in October 1999 the 

company conceded, agreeing to pay 
royalties under a modification of the 
originally envisioned payments and 
schedule (Vince, interview, 2011).
 According to a University of 
Minnesota Board of Regents policy, 
a third of the royalty funds would go 
to Vince and Mei Hua, a third to cen-
tral University programs, 25 percent 
to the discoverer’s department, and 
8 percent to the discoverer’s college.
 Following the settlement there 
were questions in the minds of sev-
eral administrators whether medici-
nal chemistry could make effective 
use of the new stream of funds. At an 

A map of the Minneapolis campus in 2002. 
Circled areas are the current sites for medicinal 
chemistry research.
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initial meeting, Frank Cerra, Vice President for Research Christine Mazier, Dean 
Speedie, Vince, and Abul-Hajj discussed the most effective ways of using the funds. 
This was followed by many meetings between Cerra and Abul-Hajj, and still oth-
er meetings involving Cerra, Abul-Hajj, and Vince and at times including Rodney 
Johnson. 
 For his part, Vince pressed forward with the establishment of a Center for Drug 
Design that reflected his own research experience. The University’s Center for Drug 
Design, established on January 8, 2002, would differ from such centers located at 
other research universities in that it would not be completely dependent upon ex-
ternal funding—and thus driven by external research priorities—but would draw 
upon the bulk of Vince’s royalties as unrestricted seed money for projects initiated 
by researchers appointed to faculty positions in the center (ibid., 2011).
 Following the settlement with Glaxo, President Yudof strongly supported the 
idea of establishing a drug center but the question arose of where it should be locat-
ed. Discussions between the department and Cerra led to a proposal to build a new 
facility to house the Center for Drug Design, the Department of Medicinal Chem-
istry, and the Virtual Genomic Center. It was further proposed that this new facility 
be built, in part, with some of the royalty funds and should be located on East River 
Road behind the Children’s Rehabilitation Center. President Yudof, however, did 
not approve of this site and suggested a location next to the Translational Research 
facility by Bierman Field. For its part, the department faculty did not accept this 
site and after further discussions with Cerra, approximately 3,000 square feet were 
allocated to the Center for Drug Design in the Phillips-Wangensteen Building with 
Vince appointed as its first director. Soon after the allocation of space, Vince, along 
with Ramaiah Muthyala (who became associate director of the center) began reno-
vating the facility to accommodate the research programs in the center. Muthyala 

New graduate students, 2003.
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was granted a research associate professor appointment in the department and 
graduate faculty status in the graduate program. 
 With the official grand opening symposium of the center held in May 2005 the 
hiring of senior and junior scientists began. Krzysztof Pankiewicz was appointed as 
a senior associate director of the center as well as a research professor in medicinal 
chemistry. 
 Pankiewicz had experience at Memorial Sloan-Kettering Cancer Center and 
Codan Pharmaceuticals and had a reputation as a talented nucleoside chemist with 
a good appreciation for biology. His major strength lay in structure-based drug de-
sign of nucleosides. 
 Since the establishment of the Center for Drug Design, the research funding 
and hiring of junior and senior scientists has proceeded at a rapid clip. Currently 
the major research at the center focuses primarily on developing new anticancer, 
antimicrobial, and antiviral drugs and therapies. The center is well equipped with 
state-of-the-art instrumentation to carry out the most sophisticated chemical and 
biochemical research. Looking toward 2013 when the Ziagen patent runs out—and 
with it, royalty payments—Vince established an endowment fund made up of royal-
ty payments not directly needed to operate the center, which receives no University 
funding. Today, the endowment fund stands at $60 million—enough to maintain 
operations long after Ziagen’s patent ends (ibid., 2011). 
 In addition to the direct boon brought into the department, Ziagen royalties 

indirectly opened up 
additional resources 
when Vince request-
ed that his teaching 
commitment be re-
duced in order to free 
up more of his time 
for research. By tak-
ing him off faculty sal-
ary, the department 
found itself with the 
funding to undertake 
the hiring of two new 
assistant professors, 
Robert Fecik and 
Chris Xing. 
     The first faculty 
member who was 
hired using Vince’s 

President George W. Bush meets with Robert Vince during a 
visit to Minnesota on July 11, 2002, and congratulates him for his 
success in the discovery of a new anti-AIDS drug.



Into the Future 111

former salary line was Fecik. Trained by Lester Mitscher at the University of Kansas 
and Dale Boger at the Scripps Research Institute, Fecik came to the department 
with a unique background in natural products and synthetic chemistry. His labora-
tory focuses on ways to combat antimicrobial and anticancer multi-drug resistance 
through the use of combinatorial biosynthesis and total synthesis of natural prod-
uct.
 The second of these appointments was Chengguo Xing. Trained as a synthetic 
medicinal chemist under Edward Skibo at Arizona State University and with post-
doctoral training under the guidance of Andrew Myers at Harvard University, Xing 
has research skills in chemistry and biochemical and molecular biology to support 

his research programs at Minnesota, which covers synthesis of natural and unnatu-
ral small-molecule based drug candidates and molecular probes, molecular/cellular 
biology to understand cancer development and the working mechanisms for cancer 
therapies, and various animal models for drug efficacy evaluation. During his initial 
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years he had a strong emphasis on development of Bcl2 inhibitors, aiming to de-
velop therapeutic candidates to eradicate drug resistance in cancer therapies, which 
is a common and serious problem for all malignancies. More recently his research 
focuses have expanded to cancer prevention and early diagnosis. 
     As with the faculty members hired in the late 1980s and early 1990s, strategic de-
cision-making was applied to each of these new appointments, with an eye especially 

toward enhancing 
medicinal chemis-
try’s ability to work 
collaboratively with 
other departments 
and centers around 
the University and 
to enhance both syn-
thetic capabilities as 
well as strengthen 
the ties with the 
cancer center.
 During the 
search process that 

led to the hire of Chengguo (Chris) Xing, one of the applicants was Shana Sturla. 
She was still early in her postdoctoral training with Hecht at the cancer center but 
was recognized as a promising faculty hire. While funds for a second position were 
not initially available, Speedie was willing to consider an additional faculty line 
and Abul-Hajj nego-
tiated with the can-
cer center to create 
a joint appointment 
for Sturla. She was 
provided lab space 
in Weaver-Densford 
Hall by the depart-
ment and salary by 
the cancer center to 
begin as an assistant 
professor one year 
later, at the conclu-
sion of her postdoc-
toral work. 
 By the time she 
began in that posi-

C E N T E R  F O R  D R U G  D E S I G N

Center for Drug Design Logo

The Center for Drug Design held an opening celebration and 
mini-symposium on May 17, 2005. Speakers included (left to 
right): Sydney Pestka (Robert Wood Johnson Medical School); 
Robert Vince; Ronald Breslow (Columbia University); and Jack 
Secrist (Southern Research Institute).
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tion in 2004, Sturla had been awarded a National Cancer Institute Career Devel-
opment Award to initiate research aimed at understanding the process of cancer 
initiation by dietary and environmental chemicals. Combining research strategies 
in organic synthesis and toxicology with a medicinal chemistry focus, Sturla’s re-
search also evolved to encompass efforts to understand factors that control the tox-
icity of natural product-derived potential chemotherapeutic or chemopreventive 
agents. Sturla, who is from the Dominican Republic, was recognized as an Ameri-
can Association for Cancer Research Minority Scholar in Cancer Research and as 

a McKnight Land-Grant Professor. By 2009, she was poised to be awarded tenure 
the following year and was an ever-enthusiastic member of the department. An un-
expected opportunity for a chaired professorship to lead a new Toxicology Program 
at the Swiss Federal Institute of Technology (ETH) in Zurich, however, lured Sturla 
and her research program to Switzerland.
 The combination of the new departmental structure and increased revenues 
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coming not only 
from royalties on 
Ziagen (which ul-
timately made pos-
sible perhaps the 
most significant 
hire in medicinal 
chemistry in sev-
eral decades—the 
2007 appointment 
of Gunda Georg as 
head of the Depart-
ment of Medicinal 
Chemistry) but also 

from sponsored research boosted the department’s fortunes. The beginning of the 
new decade was not free, however, of a share of looming issues.
 As had occurred time and again over the department’s history, medicinal chem-
istry’s growing roster of faculty and graduate students were running up against the 

limits of space available at Weaver-Densford Hall. In addition, the department’s em-
phasis on cross-disciplinary collaboration, sponsored research, and structure-based 
drug design—all requiring the most advanced instrumentation available—and the 
space to house that instrumentation. As the new millennium dawned there was 
also concern about the graying of medicinal chemistry’s faculty, with seven of the 
department’s 11 tenure track faculty having come to the University prior to 1980 
(Department of Medicinal Chemistry, 2005). This led to a conscious attempt to 
recruit younger, top-notch faculty to the department.
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 With Ferguson’s shift of research emphasis towards synthetic medicinal chem-
istry and developing therapeutic agents for viral diseases and cancer, and the 
department’s in-
creased emphasis on 
molecular modeling 
and computational 
chemistry for struc-
ture-based drug de-
sign, Elizabeth Amin 
was hired. Prior to 
joining the depart-
ment she carried out 
investigations with 
Donald Truhlar in 
the University’s De-
partment of Chem-
istry and had been 
collaborating with faculty members in medicinal chemistry. Amin’s research pro-
gram involves the development of new computational techniques to model transi-
tion metals in unusual coordination states with a focus on designing countermea-
sures to biological warfare agents, specifically anthrax toxin and organophosphates 
nerve gases (Amin, interview, 2011). 
 Other new faculty hires helped ease concern about an aging faculty base, 
while the University’s 2005 acquisition of a 170,000 square foot building located 
two blocks from Weaver-Densford Hall opened up the possibility of answering the 

department’s space 
needs—and then 
some. The building, 
which belonged to 
the Minnesota De-
partment of Health, 
had been construct-
ed to accommodate 
offices and labora-
tories. Not surpris-
ingly the sudden 
availability of so 
much space set off 
an intra-University 
scramble, especially 

Herb Nagasawa and Dennis Larson at their retirement party, 
2005. L to R: Yusuf Abul-Hajj, Dean Marilyn Speedie, Herb Na-
gasawa, Dennis Larson, and Philip Portoghese.

Chris Xing asks Dave Hermanson what should be done with the 
Kava roots.
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within the Academ-
ic Health Center.
 The building at 
717 Delaware Street 
Southeast was pur-
chased from the 
state of Minnesota 
in 2005 to accom-
modate the expand-
ing research needs 
by AHC units. Frank 
Cerra approved the 
allocation of ap-
proximately 20,000 
square feet to house the expansions in medicinal chemistry and the establishment 
of the Institute for Therapeutics Discovery and Development. The facilities were 
renovated to house state-of-the-art instruments and to accommodate the large 
number of research personnel brought by Gunda Georg.
 In the end, medicinal chemistry acquired the space it needed. But to do that 
entailed breaking with tradition and going outside the department to seek new 
leadership as well as the establishment of an innovative new research institute that 
would help advance the work of several other schools, departments, and research 
centers around the University.

Changes Continue

By 2002, Yusuf Abul-Hajj was ready to step down as department head. After a series 
of discussions, Dean Marilyn Speedie agreed to his proposal that the College look 

Shana Sturla is concerned about a small impurity in the 
acylfulvene sample.
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outside for a candi-
date to replace him. 
After a year-long 
search failed to turn 
up a suitable candi-
date, the position 
was reposted and a 
new search commit-
tee formed. 
 This time, 
however, the com-
mittee also actively 
solicited candidates. 
One potential candi-

date Abul-Hajj brought to notice was a distinguished faculty member at the Univer-
sity of Kansas: Gunda Georg.
 Abul-Hajj knew Georg from her research in medicinal chemistry of small mol-
ecule anticancer drug agents, in particular her focus on the development of both 
synthetic and natural products using the most advanced techniques. Although not 
an administrator per se, Georg had demonstrated strong leadership skills as princi-
pal investigator of a state-wide project funded as part of a larger NIH grant focusing 
on the research of junior faculty at schools around Kansas. In allocating the money, 
the NIH gave recipients broad latitude in exactly how they would structure their 
programs. The research infrastructure whose implementation she spearheaded was 
not only deemed the most effective of all the models adopted around the country, it 
also became the model for perhaps the most significant development in the recent 
history of the Department of Medicinal Chemistry—the Institute for Therapeutics 
Discovery and De-
velopment (ITDD) 
(Georg, interview, 
2011).
     Initially, Georg 
was not interested 
in being considered 
for head of the De-
partment of Me-
dicinal Chemistry 
in Minnesota. But 
Abul-Hajj persisted. 
Knowing her inter-

Elizabeth Amin explains the interaction between an anthrax 
inhibitor and the molecular structure of anthrax toxin.

The building at 717 Delaware Street Southeast, Minneapolis.
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est in cancer therapeutics, he approached the University’s cancer center to see if 
there might be researchers there interested in expanding collaborations between 
the center and the department. With Masonic Cancer Center Director John Kersey 
and AHC Vice President Frank Cerra both interested in strengthening the Cancer 
Experimental Therapeutics Program at the University, it was thought that someone 
like Georg might be a good fit. Informed that the department was working on such 
a development, she agreed to submit her curriculum vitae. Around the same time, 
she visited the University to lecture about her work and to meet with faculty and ad-
ministrators, including Cerra and Kersey. In 2005, two years after the initial search 
for a replacement for Abul-Hajj, she called and informed him that she was indeed 
interested in coming to Minnesota.
     This led to a period of negotiations between Georg and the University. In August 
2005, in response to a request from the provost’s office, she wrote a 16-page propos-
al outlining both what she would personally accomplish if she took over the depart-
ment but also the conditions the University would have to meet if she were to take 

the job. These con-
ditions went beyond 
the conventional 
issues of personal 
compensation and 
moving expenses. 
The heart of her 
memo was a de-
tailed proposal for 
the faculty, staffing, 
instrumentation, 
space, and—most 
importantly—the 
operating philoso-
phy of what would 
become the Institute 

for Therapeutics Discovery and Development (ITDD).
 The key to the proposal—and to the institute that would come out of it—was to 
create a collaborative, translational research organization that would have an indus-
trial approach to research taking place alongside a traditional academic approach. 
This meant focusing on application and commercialization of research projects from 
the outset. In turn, this meant that at least this portion of the ITDD’s work would 
have to be carried out by researchers whose primary objective was creating proce-
dures and products that might be eligible for patents rather than on publication in 
scholarly journals or the training of graduate students, although both of those out-

Students on the walkway to Coffman Memorial Union, which was 
originally built in 1940 and renovated in 2003 for more square 
footage to accommodate the rising number of students from 
22,000 to more than 50,000. 
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comes would also be 
included in the in-
stitute’s operations 
(Georg, 2005).
 In consulta-
tion with the dean 
and faculty, Cerra 
offered Georg the 
position as head of 
the department and 
director of the new 
research institute. 
Given the space and 
personnel such an 
organization would 

need, Georg made it known that she planned to bring 25 people with her from Kan-
sas as well as to recruit more staff and faculty when she arrived. Cerra also allocated 
some 20,000 square feet of space in the Delaware Street building just acquired as 
home to the ITDD. Georg, too, was offered the first Robert Vince Endowed Profes-
sorship in Medicinal Chemistry. To strengthen the offer President Robert Bruininks 
offered her a five-year McKnight Land Grant Professorship. Georg accepted the of-
fer and began building on the already strong medicinal chemistry department.
 Georg is best known in the medicinal chemistry community for her work with 
paclitaxel, a clinically important agent for the treatment of ovarian, breast, and 
other cancers. The work with paclitaxel eventually led her to investigate the hypoth-
esis that tubulin-sta-
bilizing agents could 
be used in the treat-
ment of Alzheimer’s 
disease. Her work 
on non-hormonal 
male contraceptive 
agents has resulted 
in the discovery of 
several new lead 
compounds. One 
of the lead com-
pounds, named 
Gamendazole, has 
advanced to studies 

Coffman Memorial Union viewed from the rear, showing the top 
of the ìgrand staircaseî that gives access to East River Parkway 
and the Mississippi River. 

Philip Portoghese, who was recipient of the 2001 Weaver Medal, 
congratulates colleague Yusuf Abul-Hajj for his selection as re-
cipient of the 2005 Weaver Medal. 
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in primates in preparation for clinical trials. Her recent investigations, initiated at 
the University of Minnesota in collaborations with Ashok Saluja and others from 
the Academic Health Center, concerns a water-soluble prodrug of triptolide, named 
Minnelide, which showed potent cytotoxic activity across several cancers in vivo, 
displays potent antiangiogenic properties, and has been shown to be highly effica-
cious in animal models of several cancers, including an orthotopic animal model of 
pancreatic cancer. Other projects in the Georg group are centered on the develop-
ment of novel synthetic methods in organic chemistry.
 Architects met with Georg and Vadim Gurvich during the transition period 
between her accepting the position and her departure for Minnesota—the newly 
acquired facility had an insufficient amount of lab space, among other things. Two 
search committees were formed to look for ITDD core directors as soon as she ar-
rived at the University, which included faculty from both within and beyond the 
Department of Medicinal Chemistry (Georg, interview, 2011).
     Vadim Gurvich, who was working with Georg at Kansas, moved to Minnesota in 
2006 to assume oversight of the construction of the research facilities in 717 Dela-
ware Street Southeast to accommodate the needed space expansion in medicinal 
chemistry and for the creation of the ITDD. Since 2007, Gurvich has been the associ-
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ate director of ITDD, 
director of its chem-
ical and API process 
development facil-
ity, and research as-
sistant professor of 
medicinal chemis-
try. Gurvich mainly 
directs applied re-
search in the areas 
of organic chemistry 
of drug candidates, 
their intermediates 
and metabolites, 

chemical process development and scale up, manufacturing of small-molecule and 
protein-based active pharmaceutical ingredients to support clinical and transla-
tional research. He is also the associate director and one of the founding members 
of the National Institute for Pharmaceutical Technology and Education (NIPTE), a 
nonprofit national organization consisting of schools and colleges of pharmacy and 
chemical engineering engaged in pharmaceutical research (Institute, 2010).
 Walters comes to Minnesota with both academic and industrial experience. Af-
ter spending a few years as a professor of chemistry at Dartmouth College, he joined 
Warner-Lambert, which later merged with Pfizer, at its Ann Arbor laboratories. He 
worked in the area of second-generation atypical antipsychotics and subtype se-
lective GABA positive allosteric modulators as novel anxiolytics. Additionally, he 
served as a leader in the Lead Discovery Group, a discovery team charged with hit-

Georg suggests screening an additional 50,000 compounds 
from the special library in the ITDD.

Medicinal chemistry faculty and staff, 2008. The arrival of Gunda Georg to head the de-
partment led to doubling the space, as well as a significant increase in faculty and staff. 
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to-lead operations. He joined the University of Minnesota as a research associate 
professor in medicinal chemistry and as director of the Lead Discovery and Probe 
core group of the ITDD, where he is involved with multiple projects in the institute 
in the early process of drug discovery, especially in the stages involving active com-
pound-to-lead optimization. He is currently working in the areas of the design and 
synthesis of new anti-fungals, the development of neuroprotective agents for the 
treatment of Alzheimer’s, agents to treat ataxia, and anticancer therapeutics. Ad-
ditionally, he is collaborating on computer methods to design compound libraries 
aimed at novel targets and fast algorithms to determine the synthetic accessibility 
of new compound scaffolds.
 Derek Hook has spent almost all his scientific career working for pharmaceuti-
cal companies before joining Minnesota as research professor in medicinal chem-
istry and as director of the High Throughput Screening Core Facility at ITDD. His 
state-of-the-art laboratory is set up not only to provide a service function to the 

University of Minnesota but also to work collaboratively with other institutions and 
to provide an educational environment in which students, postdoctoral research as-
sociates, and faculty gain experience in modern industrial drug discovery technolo-
gies and philosophy. 
 As part of the agreement by which Georg was appointed head of the depart-
ment, the College appropriated funds to hire a new assistant professor in cancer 
experimental therapeutics. A national search led to hiring Daniel Harki, who spent 
several years as a postdoctoral research associate at Caltech working with Peter Der-
van before joining the Department of Medicinal Chemistry. Harki’s research focuses 
on the synthesis and biochemical evaluation of small molecules for applications as 
chemical probes of biological processes and for development as potential anticancer 
agents. The Harki laboratory is particularly interested in tumor cell hierarchy, espe-
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cially as it relates to 
cancer stem cells. 
One project in the 
laboratory aims to 
better understand 
the unique biol-
ogy of cancer stem 
cells utilizing small 
molecule probes. 
Concurrently, the 
Harki laboratory is 
developing small 
molecule inhibitors 
of this population 
of tumor cells. A 
second area of re-
search interest re-
sides in the field of 
transcription factor-
DNA binding and 
the development 
of small molecules 
that can be utilized 
to manipulate such 
processes.

Industrial scale evaporator at the new labs in 717 Delaware Street 
Southeast.
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Dynamic 
Developments

The four years that 
followed Georg’s ap-
pointment as chair 
of the department 
would prove to be 
among the most dy-
namic in the depart-
ment’s long history. 
     Space available for 
use by the depart-
ment more than dou-
bled—from 18,000 
square feet in Weav-
er-Densford Hall to 
some 35,000 square 
feet shared between 
Weaver-Densford 
Hall and the build-
ing at 717 Delaware 
Street Southeast. 
The ITDD quickly 
evolved into a ma-
jor organization that 
carries out interdis-
ciplinary research 400 MHz NMR Spectrometer in the ITDD.
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and offers scientific 
services to research 
and business com-
munities in drug dis-
covery and develop-
ment and currently 
employs more than 
30 scientists across a 
range of disciplines. 
It has acquired an 
array of instrumen-
tation that gives it 
state-of-the-art ca-
pabilities in screen-
ing, synthesizing, 
and analysis of com-
pounds.  
     Initially focused 
on small molecule 
research, it has 
evolved to include 
protein-based re-
search. It has four 
scientific cores—
medicinal chem-
istry, directed by 
Gunda Georg; lead 
and probe discov-
ery, directed by 
Michael Walters; 
high throughput 
screening, directed 
by Derek Hook; and 
chemical process de-
velopment, directed 
by Vadim Gurvich. 
In addition, the in-
stitute hired three 
experienced indus-
trial scientists: Chris 

High throughput screening at the ITDD. 

Integrated laboratory HTS automation system for conducting 
assays in microplates at the ITDD.

Medicinal chemistry faculty sing Christmas carols at the annual 
holiday party in 2008.
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Stenland, a protein chemist; Peter Dosa, a synthetic medicinal chemist; and Henry 
Wong, a pharmacologist. 
        Peter Dosa came to the University of Minnesota in June 2009 from Arena Phar-
maceuticals. While at Arena, Dosa worked on several programs that reached the 
clinic, including an antithrombotic agent. Now part of the ITDD, Dosa is pursuing 
the development of water-soluble prodrugs of ursodeoxycholic acid, an antiapop-
totic bile acid that has been shown in animal models to significantly reduce the 
damage caused by a heart attack or stroke. He has also been working on designing 
safer analogs of the dopamine agonist cabergoline, which could potentially be used 
to treat Parkinson Disease, Cushing’s Disease, or sexual dysfunction. 
 Today, the ITDD 
is home to almost 60 
projects, the major-
ity of them interdis-
ciplinary and involv-
ing partners within 
the University, like 
the Masonic Can-
cer Center, as well 
as partners outside 
the University, like 
the Mayo Clinic and 
University of Kan-
sas, and sponsored 
by a wide array of 
institutions, includ-
ing NIH, the Gates 
Foundation, the 
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Medicinal chemistry faculty at a 2009 picnic. Left row (front to 
back): Philip Portoghese, Barry Finzel, Chris Xing, Derek Hook, 
Dan Harki, Mrs. Harki. Right row (front to back): Yusuf Abul-Hajj, 
Gunda Georg, Rick Wagner, Pat Hanna, Natalia Tretyakova, Gregg 
Janis. Standing: Tom Shier. In the background: Mrs. Abul-Hajj, Mrs. 
Hanna, Peg Houck, and Peter Dosa. It is interesting to compare 
faculty attire with the 1936 faculty picnic (see page 34). 
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Mayo Clinic, the Minnesota Partnership, the University of Chicago, and the North-
ern California Institute for Research and Education (Institute, 2010).
 In the fall of 
2006, the Minne-
sota Partnership for 
Biotechnology and 
Medical Genomics, 
which had previously 
invested in research 
projects, research 
infrastructure, and 
new research facili-
ties, launched a new 
initiative involving 
paired faculty hires 
between the Uni-
versity of Minnesota 
and the Mayo Clinic. The partnership planned to make available in 2006-07 ap-
proximately $6 million for start-up packages for new faculty recruits to the two 
institutions. 
 Through the partnership, the department sought to capitalize on this oppor-
tunity to accomplish one of the strongly endorsed initiatives in its strategic plan. 
Rodney Johnson, interim chair, submitted a joint proposal for the paired hires be-
tween the Division of Oncology at the Mayo Clinic and the Department of Me-
dicinal Chemistry. The Division of Oncology Research proposed to search for an 
established investigator of DNA damage-induced signaling, cell cycle regulation/
checkpoint activation, and/or DNA repair while the Department of Medicinal 
Chemistry proposed to search for an established investigator with expertise in the 

New graduate students enjoy the 2009 medicinal chemistry de-
partmental picnic at Como Park in St. Paul.
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X-ray crystallography of drug-protein interactions that are identified as potential 
new targets for treating cancer. After a national search, Barry Finzel, a well-estab-
lished X-ray crystallographer working for Pfizer for several years, was appointed as 
professor of medicinal chemistry.
 Barry Finzel brings a strong industrial background and practical experience in 
the drug discovery process to the department. While working for nearly 20 years in 
large industry concerns, his research focused on providing timely, detailed experi-
mental structural data to support medicinal chemistry, analog synthesis, and drug 
design. By applying X-ray crystallography to characterize targeted protein-ligand 
complexes, the molecular environment of drug action can be detailed and exploited 

The Medicinal Chemistry Department, October 2010, showing faculty, staff, graduate 
students and research personnel. The department has doubled in size since 2006 as a 
result of the new faculty hires and the establishment of ITDD.
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to help direct com-
pound optimization 
and drug develop-
ment. Since joining 
the department he 
has built upon the 
legacy of rapid struc-
ture delivery devel-
oped in industry to 
provide insightful 
experimental struc-
tural data to aid 
collaborators in the 
design of chemical 
probes with unique 
biochemical and 
pharmacolog ica l 
properties. Working 
in close collabora-
tion with synthetic 
chemists and mod-
elers, he is currently 
working to identify 
agents with anti-
bacterial activity 
targeting anthrax, 
multi-drug resistant 
tuberculosis, vanco-
mycin-resistant in-
fections, and cancer 
and inflammation 
targets by utiliz-
ing structure-based 
drug design. He is 
also working to de-
velop computation-
al tools to mine ex-
isting databases for 
structural data and 
to simplify the way 

Faculty and graduate students attend a luncheon for recruitment 
of graduate students for the 2010 academic year. 

The University community celebrates the opening of TCF Bank 
Stadium, August 2009. 



130  From Digitalis to Ziagen: The University of Minnesota’s Department of Medicinal Chemistry

collaborators who may not be experts in structural biology. 
 In recognition of Philip Portoghese’s 50 years of teaching, research, and service 
(as the longest serving faculty member since the establishment of the College), the 
department held a symposium in his honor followed by dinner at the campus club. 
Faculty, Portoghese’s family members, alumni, and friends were in attendance at 
the celebration. 
 Other additions to the faculty include Carrie Haskell-Luevano, who was select-
ed by a search committee specifically to be the first faculty appointed to the newly 
formed Philip S. Portoghese Endowed Chair in Medicinal Chemistry. 
 Portoghese established the chairship as a way of marking his 50 years in the 
Department of Medicinal Chemistry and to express gratitude for the opportuni-
ty the College has provided him to conduct his groundbreaking research. The $2 
million endowment, half of it donated by Portoghese and half by the Permanent 
University Fund, ensures ongoing support for research in chemical neuroscience—
Portoghese’s principal area of work—at a time when the majority of faculty in me-
dicinal chemistry are engaged in research focused on cancer.   
 In keeping with that goal, Haskell-Luevano was hired on the basis of her re-
search focusing on the understanding of the melanocortin hormone endocrine sys-
tems in the brain, and their involvement in feeding behavior, obesity, exercise, dia-
betes, and energy homeostasis. Multidisciplinary approaches to study this pathway 
include medicinal chemistry, chemical biology, biochemistry, molecular biology, 
pharmacology, physiology, and neuroscience. Through the use of rational design 
approaches and combinatorial chemistry library screening, Haskell-Leuvano works 
on developing pharmacologically distinct and receptor selective ligands (peptide 
and small molecule) to probe the physiological role or roles of the melanocortin 
pathway in mice. These ligand data will also be complimented by the generation 
and use of receptor mutations to probe putative ligand-receptor interactions and 
the molecular mechanisms of melanocortin receptor signaling in the brain. 
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 Along with 
other interdisciplin-
ary collaborations 
taking place involv-
ing department fac-
ulty outside ITDD’s 
structure, the insti-
tute marks a step 
forward for me-
dicinal chemistry. 
Many challenges, 
of course, still lie 
ahead. Many out-
standing faculty are 
at or nearing retire-
ment age and the es-
tablishment of the multidisciplinary, multi-institutional ITDD, although it is part of 
medicinal chemistry, may foreshadow a long-term transformation of traditional de-
partmental organization and structure. Nevertheless, at its centennial celebration 
in 2012, the Department of Medicinal Chemistry—whether measured by faculty 
achievements, research funding, innovation, or long-range prospects—is perhaps 
stronger today than at any time since the beginning of its evolution when Frederick 
Wulling arrived in Minnesota in 1892 to found the University’s College of Phar-
macy. §

Speakers celebrating Portoghese 50 years of service (left to 
right): Lawrence Marnett (Vanderbilt University); Ivy Carroll 
(Research Triangle Park); Chris McCurdy (University of Missis-
sippi); Dean Marilyn Speedie; Philip Portoghese; Gunda Georg; 
Yusuf Abul-Hajj; Alex Makriyannis (Northeastern University).
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