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A LETTER FROM THE CHAIR

Welcome to the Department of Chemistry at UWSP.

As a student in our department, you are beginning your study of a discipline that is
stimulating, fascinating and, challenging. We hope to pass along to you our curiosity and
enthusiasm for chemistry as you endeavor to learn more about this fascinating subject.
The chemistry department at UWSP offers only baccalaureate degrees in chemistry, in
part because the faculty feel very strongly that interaction with undergraduates on a one-
to-one basis is the best foundation for learning. In contrast to many universities, a fully
qualified faculty or staff member, not a graduate assistant, teaches every chemistry
course on this campus including laboratories. If you ever have questions or need help
with assignments, your instructors' doors will be open to you. We are committed to
working with you to help you achieve both your personal and professional goals.

This Handbook is your introduction to our department, its faculty and staff, and the
curriculum, facilities, research opportunities, awards and scholarships available through
the department. Use it throughout your career as a primary source of information about
your major or minor in chemistry, remembering that your faculty advisor or instructors
can help you to make the best decisions for your own individual circumstances.

We wish you success in your studies, and look forward to working with you.

James Brummer, Chair
Department of Chemistry
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SUGGESTED COURSE SEQUENCE FOR L & SPOLYMER OPTION

Fall semester

Spring semester

Year Course Credits Course Credits
Chem 115 5 Chem 116 5
Math 120 4 Math 121 4
I Engl 101 3 Engl 102 3
Elective and/or Comm 101 | 2-3 Elective and/or Comm 101 | 2-3
Total = 14-15 Total = 14-15
Chem 248 4 Chem 326 4
Chem 325 4 Phys 250 5
I Math 222 4 Elective and/or Comm 101 | 5-6
Phys 150 5
Total =17 Total = 14-15
Chem 329 2 Chem 336 3
Chem 335 4 Chem 339 1
I Chem 395 1 Chem 365 4
Electives 9 Chem courses & electives | 8
Total = 16 Total = 16
Chem courses & electives 15 Chem 474 2
Chem 478 2
v Chem 446 4
Chem courses & electives | 7
Total = 15 Total = 15
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SUGGESTED COURSE SEQUENCE FOR ACS CERTIFICATION MAJORS

Fall semester Spring semester
Year Course Credits Course Credits
Chem 115 5 Chem 116 5
Math 120 4 Math 121 4
I Engl 101 3 Engl 102 3
Elective and/or Comm 101 | 2-3 Elective and/or Comm 101 | 2-3
Total = 14-15 Total = 14-15
Chem 248 4 Chem 326 4
Chem 325 4 Phys 250 5
I Math 222 4 Elective and/or Comm 101 | 5-6
Phys 150 5
Total =17 Total = 14-15
Chem 335 4 Chem 336 3
Chem 371 1 Chem courses & electives | 12
m Chem 373 2
Chem 395 1
Electives 8
Total = 16 Total = 15
Chem courses & electives 12 Chem 446 4
v Chem 455 3
Chem courses & electives | 8
Total = 12 Total = 15
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SUGGESTED COURSE SEQUENCE FOR ACS-POLYMER
CERTIFICATION MAJORS

Fall semester

Spring semester

Year Course Credits Course Credits
Chem 115 5 Chem 116 5
Math 120 4 Math 121 4
I Engl 101 3 Engl 102 3
Elective and/or Comm 101 | 2-3 Elective and/or Comm 101 | 2-3
Total = 14-15 Total = 14-15
Chem 248 4 Chem 326 4
Chem 325 4 Phys 250 5
T Math 222 4 Elective and/or Comm 101 | 5-6
Phys 150 5
Total =17 Total = 14-15
Chem 329 2 Chem 336 3
Chem 335 4 Chem 339 1
Chem 371 1 Chem 365 4
i Chem 373 2 Electives 7
Chem 395 1
Electives 5
Total = 15 Total = 15
Chem 499 2 Chem 455 3
Chem courses & electives 14 Chem 474 2
. Chem 478 2
Chem 446 4
Electives 4
Total= 16 Total = 15
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THE BIOCHEMISTRY MAJOR

This major is administered jointly by the Biology and Chemistry Departments

Chris Yahnke, Chair of Biology Department
Room 167A, College of Natural Resources Building
Phone: 715-346-2159
E-mail: biology@uwsp.edu
Web: www.uwsp.edu/biology

James G. Brummer, Chair of Chemistry Department
Room D129A, Science Building
Phone: 715-346-2888
E-mail: chemistry@uwsp.edu
Web: www.uwsp.edu/chemistry

Biochemistry is a major that combines the knowledge of biology and chemistry to explain life
processes in terms of molecular structure and chemical reactions within living cells. This
interdisciplinary major has a chemistry-based curriculum, coupled with a significant biology
component. The role of a biochemist is to look for understanding of organismal diversity in the
principles and concepts of chemistry and physics, as well as in the structure, mechanisms and
chemical processes that are common to all organisms. The Biochemistry major provides the
student with a course of study that links biological sciences, like molecular biology and genetics,
to physical sciences, like chemistry and physics. In addition, the Biochemistry major combines
the interdisciplinary foundation inherent to biochemistry with all the advantages of a liberal arts
education.

If you wish to major in Biochemistry, you must apply for acceptance into the major through the
Department of Chemistry or Biology no later than the first semester of your junior year. To be
admitted, retained, and approved for graduation as a Biochemistry major, you must have a
minimum cumulative grade point average of 2.50 for all courses taken within the major (2.75 to
student teach in Biochemistry or Biology), including collateral courses and regardless of a
declaration of academic bankruptcy. If you are a transfer student, you meet this requirement by
having at least a 2.50 GPA in the total major (UWSP and transfer credits). No more than 6
credits of D work in Biology, Chemistry, and Biochemistry courses will be counted toward the
completion of the Biochemistry major. All grades of D or F are used to compute the cumulative
GPA in the major. If a course is repeated, the last grade earned is the grade used in GPA
calculation. Courses with grades of D or F may be repeated only with the consent of the Chair of
the Biology or Chemistry Departments and only if a seat is available after the regular registration
period.

NOTES:

1. Please read the NOTES under the Biology and Chemistry sections of the catalog. All items
under these sections also apply to the Biochemistry major.

2. The Biochemistry major is the same regardless of the type of degree you earn (BA or BS) or
the college from which you graduate. If you have a single major (Biochemistry), you will
graduate from the College of Letters and Science. If you are in education, you may graduate
from either the College of Letters and Science or from the College of Professional Studies. If
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you have a double major, such as Biochemistry and Natural Resources, you may graduate
from the College of Letters and Science or the College of Natural Resources.

3. Courses in Biochemistry, Biology, and Chemistry are open to all students who meet the
prerequisites.

CURRICULA IN THE BIOCHEMISTRY MAJOR

The major consists of a minimum of 82 total credits, 25 of which count towards general degree
requirements. The curriculum will satisfy 3 credits of the writing emphasis (WE) general degree
requirement.

A. All students must take the following Biochemistry core courses and collateral courses (74
credits).

Biology 130, 160, 210, 281 or 285, 314

Chemistry 105 or 115, 106 or 116, 248, 325, 326

Biochemistry: Biol 318, 319(WE), Chem 333, 365, Biol 490(WE)

Math 120, 355

Physics 203, 204

B. All students must take 8 credits of elective courses to be chosen from the following list.

Al

Note: These courses can be selected in order to earn one of the emphases listed under
Section C.

Biology 310, 312, 333, 351, 399, 415, 498 (immunology), 498 (protein purification
workshop)
Chemistry 335, 336, 395, 425, 499 (2 credit maximum)
Math 121, 222
C. Areas of Emphasis

Note: The emphases below are not majors or specialties that will be listed on your official
transcript. These are simply ways of personalizing your program of study to best fit
your career goals. Students who have a particular career interest should choose
electives appropriate to their career goals after consultation with their advisor. The
following is a list of suggested courses from the Biology / Chemistry / Math electives
category for particular emphases.

e Biochemistry / Chemistry / Biophysics: Chemistry 335, 336, Math 222

e Biotechnology / Molecular Biology / Genetics: Biology 310, 312, 333, 415, 498
(immunology), 498 (protein purification workshop)

e Plant Molecular Biology: Biology 310, 351
e Medical / Dental / Pharmacology / Toxicology: Biology 285, 312, 333, 498
e Veterinary: Biology 281, 333, 498

Courses

Course descriptions are listed under the Biology and Chemistry sections of the catalog.
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SUGGESTED COURSE SEQUENCE FOR BIOCHEMISTRY MAJORS

The following schedule assumes that the student places into English 101 and Math 120. The
following courses are also offered during summer session: English 101 and 102; Math 120 and
355; Chemistry 105, 106, and 248.

Fall semester

Spring semester

Year Course Credits Course Credits
Biol 130 5 Biol 160 5
Chem 105 or 115 5 Chem 106 or 116 5
Engl 101 3 Engl 102 3
| (wellness) 1 Comm 101 2
Total = 14 Total = 15
Biol 210 3 Biol 281 or 285 4
Chem 325 4 Chem 326 4
Math 120 4 Math 355 4
I (env lit 300 level) 3 (cultural aware) 3
(wellness) 1
Total = 15 Total = 15
Biol 314 4 Biochem/Chem 365 4
Chem 248 4 Phys 204 5
111 ] Phys 203 5 (Biol/Chem/Math elect) 3+
(cultural aware) 3 (cultural aware) 3
Total = 16 Total = 15+
Biochem/Biol 318 3 Biochem/Chem 333 3
Biochem/Biol 319W 2 (Biol/Chem/Math elect) 2+
Biochem/Biol 490W 1 (2 cultural aware) 6
v (Biol/Chem/Math elect) 3+ (other elective) 3
(cultural aware 300 level) | 3 (wellness) 1
(cultural aware) 3
Total = 15+ Total = 15+

Note: Courses labeled with a "W" signifies a writing emphasis course. "Cultural aware" refers to the
broad category of Critical Thinking / Cultural Awareness courses offered by the University. Students

must take a minimum of 21 credits from this category.
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CURRICULA IN THE PRE-CHEMICAL ENGINEERING MAJOR

If you plan to transfer to UW-Madison to complete a Chemical Engineering Major the following
UWSP courses should be completed during your freshman and sophomore years: Chemistry 115,
116 (or 105 and 106), 248, 325, 326; Mathematics 120, 121, 222; Physics 150, 250; English 101,
102 (if needed).

Courses that satisfy UW-Madison’s requirement for Liberal Studies Electives can also be taken
at UWSP. The pre-chemical engineering advisor can help you select appropriate courses.

CURRICULA IN THE PRE-PHARMACY MAJOR

If you are interested in completing a Pharmacy Doctorate or a BS in Pharmacology &
Toxicology, you may start your course sequence here, and then transfer to UW-Madison or other
pharmacy schools. There are certain courses which must be completed in order to be admitted to
UW-Madison’s program.

The following courses should be completed in your freshman and sophomore years: Chemistry
114, 115, 116 (or 105 and 106), 325, 326; Mathematics 120; Physics 203 and 204 (or 150 and
250); Biology 160 and 210 and 310 (or 130, or 305 and 306, or 317, or 362, or 370).

Other courses required for admission to Madison’s program: English 102 or 150; Economics
211; Sociology 101 or Anthropology 101 or 110; Psychology 110 or 320 or Sociology 310.

For additional information, a pre-pharmacy advisor can be consulted.

CHEMISTRY COURSE DESCRIPTIONS

Some restrictions apply to who can receive credit for courses and which courses satisfy major
and minor requirements. See the University Catalog for a current listing of these restrictions.

CHEMISTRY 100 - 3 credits - CHEMISTRY FOR THE CITIZEN Selected principles of
chemistry, emphasizing the relation between chemistry and modern society. Two hrs lec, three
hrs lab per week. This course can be applied toward the general requirements for a degree. (I, II)

CHEMISTRY 101 - 5 credits - BASIC CHEMISTRY For students who desire only one semester
of college chemistry. Introduction to atomic and molecular structure, bonding, stoichiometry,
descriptive chemistry of both inorganic and organic compounds; selected topics in
environmental and consumer chemistry. Three hrs lec, one hr disc, three hrs lab per wk. (I, II)

CHEMISTRY 105 - 5 credits - FUNDAMENTAL CHEMISTRY For students who desire one
year of college chemistry. Fundamental principles and theories of chemistry, including
stoichiometry, atomic and molecular structure and bonding, nuclear chemistry, thermodynamics,
descriptive chemistry of nonmetals and transition metals, chemical kinetics and equilibria,
introduction to organic chemistry. Three hrs lec, one hr disc, three hrs lab per wk. Prereq:
Mathematics 90 or placement in 100 or above. (I, II)

CHEMISTRY 106 - 5 credits - FUNDAMENTAL CHEMISTRY Continuation of 105. Three hrs
lec, one hr disc, three hrs lab per wk. Prereq: 105; Math 100 or higher. (I, IT)



UWSP Department of Chemistry 14 Student Handbook

CHEMISTRY 115 - 5 credits - GENERAL AND INORGANIC CHEMISTRY For students
planning to major or minor in chemistry. Laws and principles of chemistry including atomic and
molecular structure, review of stoichiometry, descriptive inorganic chemistry of the
representative and transition elements, chemical equilibria, electrochemistry, thermodynamics,
chemical kinetics. Three hrs lec, one hr disc, three hrs lab per week. Prereq: One yr of high
school chemistry with grade of C or better; Mathematics 118 or con reg or cons chemistry chair;
or placement in 119 or higher. (I)

CHEMISTRY 116 - 5 credits - GENERAL AND INORGANIC CHEMISTRY Continuation of
115. Three hrs lec, one hr disc, three hrs lab per wk. Prereq: 115. (II)

CHEMISTRY 220 - 4 credits - SURVEY OF ORGANIC CHEMISTRY A systematic survey of
the compounds of carbon for students who desire only one semester of organic chemistry. Does
not count toward chemistry major. Three hrs lec, three hrs lab per wk. Prereq: 106 or 116. (I)

CHEMISTRY 221 - 3 credits - SURVEY OF ORGANIC CHEMISTRY LECTURE A systematic
one semester lecture only survey of the compounds of carbon. Only for limnology/fisheries or
watershed hydrology/mgt majors. Does not count toward chemistry major. Three hrs lec per wk.
Prereq: 106 or 116, or cons instructor. (I)

CHEMISTRY 248 - 4 credits - QUANTITATIVE ANALYSIS Theory and methods of
quantitative chemical analysis including effects of chemical equilibria on quantitative
separations, titration curves, polyprotic acids and buffers, and oxidation-reduction processes.
Two hrs lec, six hrs lab per wk. Prereq: 106 or 116. (I, IT)

CHEMISTRY 260 - 4 credits - ELEMENTARY BIOCHEMISTRY Introduction to the structure
and cellular reactions of the primary constituents of living cells; for students with limited
preparation in organic chemistry. Three hrs lec, three hrs lab per wk. Does not count toward
chemistry major. Prereq: 220; or 326. (II)

CHEMISTRY 299 - 1 credit - INTRODUCTION TO RESEARCH Chemistry majors and minors
may arrange for independent research with a faculty member. Projects introduce students to
chemical research. May be repeated. Does not count toward any chemistry major or minor.
Prereq: cons chair. (I, II)

CHEMISTRY 325 - 4 credits - ORGANIC CHEMISTRY (Two semester course) A study of the
structure, conformation, stereochemistry, properties and reactions of organic compounds.
Structure-property relationships and reaction mechanisms and their application in the study of a
broad range of representative functional groups and compounds including carbohydrates,
polymers, amino acids and proteins. Retrosynthetic analysis and spectroscopic characterization
of organic molecules. Three hrs lec, three hrs lab per week. Prereq: 106 or 116. (I,II)

CHEMISTRY 326 - 4 credits - ORGANIC CHEMISTRY Continuation of 325. Three hrs lec,
three hrs lab per wk. Prereq: 325. (LII)

CHEMISTRY 329 - 2 credits - ADVANCED SYNTHESIS LABORATORY Advanced techniques
in the synthesis and characterization of organic and inorganic compounds. Six hrs lab per wk.
Prereq: 248, and 326. (I)
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CHEMISTRY 333 - 3 credits — BIOPHYSICAL CHEMISTRY (One semester course for
Biochemistry Majors). An examination of the physiochemical principles underlying the structure
and chemical properties of macromolecules of biological importance, including the principles of
thermodynamics, equilibrium, kinetics, and dynamics. Methods for the separation and isolation
of macromolecules and their spectroscopic characterization will be addressed. Three hrs lec per
week. Prereq: Math 120, Physics 204 or 250, Chem 365; accepted biochemistry major or cons
chair. (I

CHEMISTRY 335/535 - 4 credits - PHYSICAL CHEMISTRY Laws and principles of physical
chemistry including atomic and molecular structure, thermodynamics, kinetics. Three hrs lec,
three hrs lab per week. Prereq: 326, and 395 or con reg; Mathematics 222; Physics 250; or cons
instr. (I)

CHEMISTRY 336/536 - 3 credits - PHYSICAL CHEMISTRY Continuation of 335. Three hrs
lec per week. Prereq: 335. (II)

CHEMISTRY 339/539 - 1 credit - PHYSICAL CHEMISTRY LABORATORY Il Extension of 335
with an emphasis on the utilization of spectroscopic methods to probe the electronic structure of
atoms and molecules and the nuclear motions within molecules. Introduction to the use of lasers
in spectroscopy and kinetics. Three hours per wk. Prereq: 336. (II)

CHEMISTRY 365/565 - 4 credits - BIOCHEMISTRY Introduction to the structure of principal
biomolecules, the nature and mechanism of cellular reactions, and the central pathways of
metabolism. Three hours lecture, three hours lab per week. Prereq: 248 and 326; acceptance
into chemistry major/minor, biochemistry major or cons. chair. (I, IT)

CHEMISTRY 371 - 1 credit - INTRODUCTION TO THE CHEMISTRY OF MATERIALS
Descriptions of main classes of materials - metals, ceramics and glasses, natural and synthetic
polymers, composites, and semiconductors; emphasis on relationships between chemical
structure, physical and chemical properties, and end use. One hour lecture per week.

Prereq: 326 or con reg. (I)

CHEMISTRY 373 - 2 credits - POLYMER SYNTHESIS AND CHARACTERIZATION Methods
of polymerization of organic and inorganic polymers. Structure-property relationships, classes
of natural and synthetic polymers and co-polymers, mechanisms of polymerization, and
characterization of polymers by spectroscopic, thermal, physical, and mechanical methods. Two
hrs lec per week. Prereq: 326; 371 or con reg; Mathematics 120. (I)

CHEMISTRY 387 - 1 credit - SPECTRAL IDENTIFICATION OF ORGANIC COMPOUNDS
Advanced treatment of organic compound identification based on spectral analysis. Two hours
per week. Prereq: 326 or cons instr. (II)

CHEMISTRY 395 - 1 credit - SEMINAR | Use of chemical and scientific literature,
introduction to seminar concept, participate in studies and discuss current developments in
chemistry. Prereq: 326, and acceptance into the major/minor in chemistry, or cons of chair. (I)
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CHEMISTRY 397 - 1 credit — PASS/FAIL - CHEMICAL LITERATURE Readings and
discussions on topics from current chemical literature. Does not count toward chemistry major
or minor. Prereq: 395 or con reg.

CHEMISTRY 399 - 1-3 credits — SPECIAL WORK Chemistry majors and minors may arrange
for independent projects with a faculty member. May be repeated. Does not count toward any
chemistry major or minor. (I,II)

CHEMISTRY 425/625 - 3 credits - ADVANCED ORGANIC CHEMISTRY Theoretical and
physical organic chemistry including reaction mechanisms, quantum mechanical applications,
and advanced stereochemistry. Prereq: 336. (I)

CHEMISTRY 446/646 - 4 credits - INSTRUMENTAL ANALYSIS Instrumental methods of
analysis including spectroscopic, electrochemical and separation techniques. Presentation of
results from an inquiry-based experiment required. Two hrs lec, six hrs lab per week. Prereq:
248; and 336 or con reg. (II)

CHEMISTRY 455/655 - 3 credits - ADVANCED INORGANIC CHEMISTRY Descriptive
inorganic chemistry, periodicity of the elements, bonding theories, reaction mechanisms, acid-
base theories; and coordination, bioinorganic, and nuclear chemistry. Prereq: 336 or con reg. (II)

CHEMISTRY 474 - 2 credits - PHYSICAL CHEMISTRY OF POLYMERS Key physical aspects
of polymer molecules. Bulk properties, polymer solutions, morphology, and rheology. Polymer
processing and end uses. Two hrs lec per week. Prereq: 335, 373. (II)

CHEMISTRY 478 - 2 credits - POLYMER LABORATORY - Preparation of polymers by chain-
growth and step-growth methods. Introduction to airless techniques and polymer processing.
Characterization of bulk and solution properties by molecular weight determinations,
spectroscopy, thermal analysis, and mechanical property evaluation. Six hrs lab per week.
Prereq: 326; 474 or con reg. (II)

CHEMISTRY 499 - 1-3 credits - INDEPENDENT RESEARCH Chemistry majors may arrange
for independent research with a faculty research adviser. Written report required. Students are
encouraged to repeat this course with their adviser. May apply no more than three credits toward
ACS certified major. Does not count toward L&S chemistry major. Prereq: 248, 326 and
consent of chair. (I, II)
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SPECIAL CIRCUMSTANCES

The faculty and staff of the Department of Chemistry are convinced that the courses of study for
the majors and minors are well formulated and balanced. We expect each student who desires to
complete the major or minor to do so as described here and in the University Catalog. We also
recognize that special circumstances do arise and the Department will consider such on an
individual basis. If you would like to have some requirement waived or changed you may
petition the Department to consider your request. Such a petition will normally begin by
discussing your situation with your advisor and then the Department Chair. If there is merit in
your request, you will be asked to put it in writing for consideration by the entire Department.
Remember that your written request will be distributed as is to the entire Department of
Chemistry so it should be carefully prepared. Make sure that your circumstances are clearly
described and that your request is unambiguously stated. Strive for a good impression by neatly
typing and formatting the document. Submit it to the Chair in a timely fashion. The Chair will
tell you when the Department will act on your request and when you can expect the results.

RESEARCH IN CHEMISTRY

Chemistry is one of the broadest and most dynamic disciplines in today’s world. Our
understandings of the physical world are constantly being challenged by new data and theoretical
perspectives. Moreover, the techniques available to the chemist in his or her investigations are
becoming more sophisticated and precise every day and the application of new methods is
becoming crucial to appreciating “state-of-the art” chemistry. For these reasons the Department
of Chemistry at UWSP recognizes the importance of involving students in research projects that
go beyond typical classroom and laboratory work. Each student contemplating a career in
chemistry, whether it be in industry, academia, a government laboratory, or elsewhere, is
strongly encouraged to enroll in Chemistry 299, 399, or 499. These courses provide the
framework for choosing a research project of interest to the student and allows him or her to gain
the crucial exposure to research techniques.

Chemistry 299 is designed to give sophomores (and freshmen in some cases) exposure to
research techniques and projects. Chemistry 399 allows more latitude in the project and for this
reason is entitled “Independent Study”. Students may opt to do projects of personal interest
under the direction of a faculty member. Chemistry 499 places emphasis on basic chemical
research and requires a somewhat more formal presentation of results in the form of a final
paper. In each case, you design the project in consultation with a faculty member and mutually
agreeable goals are established. Permission to register for these courses is obtained from the
Chair.

The researcher must learn how to approach the problem, to outline a solution and then modify
the program as results are obtained and evaluated. It becomes apparent as the project progresses
that chemistry is a tremendously interdisciplinary science and the student hopefully develops the
skill of integrating his or her knowledge of various other fields in order to solve the puzzle of the
project he or she is engaged in. Clearly, these processes will vary greatly for different students
and projects but each student should finish the project with a sense of accomplishment and a
deeper appreciation of the scientific method.
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FACULTY RESEARCH IN THE DEPARTMENT OF CHEMISTRY

Stephen Bondeson (Physical Chemistry)
Quantum Chemistry of Small Molecular Aggregates

Quantum chemistry affords a range of tools for investigating the interactions of molecules. My
particular interest is modeling hydrogen bonding interactions between small molecules that have
been arranged with fixed spatial configurations to mimic the probable interactions in larger
peptide chains.

Biologically active peptide chains have well defined configurations. They fold into these
configurations with amazing efficiency and in ways that are not generally well understood.
Certainly, internal and solvent based hydrogen bonding interactions play a significant role in the
process. While the importance of hydrogen bonding is not disputed, including it into quantum
chemical calculations is very difficult because of the enormous number of possible interactions.
Despite increases in computational power, the size of these systems still precludes direct
calculations that will predict the lowest energy shape with any accuracy. Our studies focus on
modeling the interactions by placing small representative molecules (water and ammonia, for
instance) is well-defined geometric relationships and performing energy minimization
calculations on the assemblage. Changing the geometry of the aggregate in a systematic way
allows us to calculate an energy profile for the interactions.

Students and I have performed these types of calculations on small peptide chains as well. The
sum total of intra- and intermolecular interactions can be pictured as a vector field that exerts a
force on each point along the peptide. Of course, as the peptide chain changes its configuration,
the field also changes. In a classical approximation, this field drives the folding process in a
cooperative yet nonlinear fashion. A number of observations on the folding kinetics can be
understood in the context of this model. We are working to apply this model to specific peptide
chains and calculate the resultant folding pathways.

Nate Bowling (Organic Chemistry)
Organic Solar Cells

In photosynthesis, nature provides an excellent model for converting light to electrical energy
using primarily organic molecules. With this model in mind, students will design highly
conjugated, carbon-rich organic molecules explicitly for the purpose of mimicking
photosynthetic processes. We anticipate that this research will lead to better understanding of
highly conjugated organic molecules, in particular, how these molecules interact with light.

Molecular Memory Devices

As computer chips get smaller, the limitations of current chip-making techniques are presenting
more and more challenges. Some of these limitations arise from the bulk properties of the
materials used. One way to avoid these limiting factors would be to design memory devices out
of individual organic molecules. Students working on this project will make conjugated organic
molecules that can exist in two different, stable states. These two states can be used as a source
of molecular memory, much like the “1” and “0” states in a computer chip. Additionally, these
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molecules can serve as molecular switches for an array of processes, ranging from metal
recognition to molecular self-assembly.

Design and Synthesis of Carbon-rich Compounds

Novel, highly conjugated, carbon-rich compounds can be synthesized from readily available
precursors. The delocalized nature of the electrons in these molecules has generated excitement
in the fields of organic light emitting diodes, thin film organic transistors and optical storage
devices. With careful synthetic design, one can tune the electronic properties of these molecules
through appropriate placement of chemical functionalities in order to achieve a specific function.
Students working on this project will be involved in the synthesis of new organic molecules in
order to learn more about their behavior and the “tunability” of their electronic properties.
During the course of their work, students will become familiar with an array of synthetic
techniques, as well as spectroscopic methods, such as IR, UV-vis and NMR spectroscopy.

James Brummer (Physical/lnorganic Chemistry)

Luminescence and Photochemistry of Transition Metal Complexes

We are currently investigating the properties of complexes possessing tungsten and rhenium
centers that bind molecular nitrogen and/or aromatic isonitrile ligands. When these complexes
absorb visible and/or ultraviolet light, an excited state is created which exists for nanoseconds up
to seconds. These energized complexes display modes of chemical reactivity not usually seen in
unexcited molecules, and may emit light (phosphorescence or fluorescence) upon returning to
the unexcited ground state. Students become involved with the synthesis of compounds under an
inert atmosphere, photochemical measurements, and measurements of absorption and emission
properties. Many measurements must be made on samples cooled to cryogenic temperatures (4-
77K). Students acquire experience with the use of mercury lamps, lasers, monochromators,
photometers, oscilloscopes, infrared spectrometers, nuclear magnetic resonance spectrometers,
absorption spectrophotometers, and spectrofluorimeters. The ultimate goal of my research is to
understand the electronic properties of the lowest energy excited states of metal complexes in
order to guide the design new complexes that will display desirable photophysical properties.

Laura Cole (Analytical Chemistry)

Bioanalvtical investigations using separation methods

Separation methods are a powerful tool for purifying, identifying and quantifying components in
complex mixtures. High performance liquid chromatography (HPLC) and capillary
electrophoresis (CE) are techniques that my group uses to answer questions about biological
samples. HPLC separates materials based on their interaction with a stationary phase, while CE
separates materials based on their charge and other characteristics. One recent research project
was the determination of St. John's Wort's amounts in herbal supplements using HPLC. Other
materials that are of interest are metabolites from biological processes and pesticides in
environmental or biological samples.
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Kevin Czerwinski (Organic Chemistry)

My research group specializes in directed organic synthesis for the purpose of preparing
compounds for pharmacological study. The specific aim of our research is to investigate the
inhibitory activity of substituted canthin-6-one and canthin-5,6-dione indole alkaloids against
human cAMP phosphodiesterase (PDE4) isoenzymes. In the past, canthin-6-one indole alkaloids
have been shown to elicit inhibitory activity against bovine PDE4 but the particular molecular
features necessary for optimum inhibitory activity against human isoforms are unknown. My
research entails three distinct activities: 1) the synthesis of a series of canthin-6-one and canthin-
5,6-dione indole alkaloid derivatives, 2) the screening these compounds for inhibitory activity
against human PDE4 isoforms, and 3) the development of a three-dimensional quantitative
structure activity relationship (3D-QSAR) by computational quantum mechanical methods so as
to provide a direction for further study.

Students that work in my laboratories gain expertise in the methodology of synthetic organic
chemistry and modern instrumental characterization of natural products by such means as
nuclear magnetic resonance (NMR) spectroscopy and infrared (IR) spectroscopy. Students also
gain an appreciation of experimental design, monitoring, analysis, and the time it takes to
conduct a proper experiment.

Jason D’Acchioli (Inorganic Chemistry)

Computational chemistry, inorganic chemistry, spectroscopy, reaction mechanisms

Broadly defined, my research interests are in computational chemistry. That essentially means
that if an interesting chemical problem presents itself—whether it is inorganic, organic, or
physical in nature—I am interested in trying to understand it. My specific interests are in two
main areas.

1. Electronic effects and site-selectivity: Designing new catalysts.

The synthetic work involved in designing new transition metal catalysts is daunting. We propose
utilizing a computational "screening" methodology to probe both steric and electronic effects on
a variety of catalytic systems prior to synthetic work. The investigation will be facilitated
through collaboration with Professor Geoffrey Coates at Cornell University. The system of
interest (Scheme 1) is under investigation by Coates and coworkers; it illustrates both the
elegance and sheer complexity of this area of chemistry. The products of interest are [3-lactams,
which have a number of uses in polymer chemistry, tissue engineering, and green chemistry. The
route involved in trying to obtain the product, however, involves modifying the catalyst by
changing the metal center, ligands, or functional groups. Through the use of computational
methods we hope to guide the synthetic abilities of the Coates group.
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2. Electronic coupling between metal centers.

How do metal centers talk to each other? The answer to this question has important implications
in materials chemistry and nanotechnology. We have found that electronic coupling can, in part,
be elucidated through the use of density functional theory methods. However, does DFT do the
"best" job at gauging electron delocalization? We know from a variety of spectroscopic
techniques (electron-spin resonance—10~ sec; UV-Visible spectroscopy—10"" sec;
electrochemical methods—1 — 107 sec) that electron delocalization can be probed
experimentally. A consensus on describing delocalization utilizing computational methods,
however, is not readily available. I propose a thorough investigation of electronically delocalized
systems, starting with the Creutz-Taube ion as the classic paradigm (Scheme 2). This complex,
which contains Ru atoms that are known to "talk" to each other, has been probed with many
spectroscopic and computational methods, e.g. DFT and CASSCF. However, there are other
ways to utilize the theory we have available to us, and here we need to be creative. How does a
point charge perturb the delocalized system (if, in fact, it is delocalized)? What role, if any, does
solvent play in electron transfer? The answers to these questions should lead to a more satisfying
picture of electron delocalization.
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3. Metal-metal multiple bonds in materials.

In collaboration with Dr. Matthew Byrnes at Monash University in Australia, we will be
investigating the use of metal-metal (M;) multiply bonded complexes in materials applications.
We will be using density functional theory techniques to both probe and guide the synthesis of
novel complexes. This is a new project, and more details will be forthcoming.

John Droske (Organic/Polymer Chemistry, Polymer Education)

Biomedical Polymers

We have begun a collaboration with researchers in the Tissue Engineering and

Polymeric Biomaterials Laboratory (Department of Orthopedic Surgery) at Mayo Clinic. The
project is in its early stages but will entail the synthesis of polymers that show promise for use in
biomedical applications. Students interested in this work should have completed Chem 328
(Organic Lab), as this project will involve the synthesis of organic molecules that will be useful
as monomers for biomaterials.

Polymers In Museums

Synthetic polymers are relatively new materials and little is known about the stability of these
materials in long term storage. Some of the materials in the Apollo spacesuits are undergoing
degradation more rapidly than expected and this is a major concern to conservators there. This
leads to the establishment of a special “Save America’s Treasures” project at the Smithsonian
Institution. We are assisting with this project by analyzing the spacesuit materials and trying to
develop improved ways for storing this collection. This project uses our thermal analysis system
and students interested in this project should have completed at least one year of chemistry.

Thermally Stable Polymers

Much of our research has focused on the development of composite matrix resins for use at
elevated temperatures. More recently, we have been extending this to include the use of
monomers prepared in our research group in high molecular weight polymers. This project
utilizes organic laboratory techniques to prepare the monomers needed for the synthesis of the
matrix resins. Much of our effort goes into developing synthetic methodology for the preparation
of novel monomers. Preliminary molding powder processing and property studies are conducted
at UWSP, and after this initial evaluation, samples are sent to NASA-Glenn Research Center for
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more extensive testing. Students interested in this project should have completed Chem 328
(Organic Lab).

POLYED National Information Center for Polymer Education

POLYED is the joint education committee of the Polymer Divisions of the American Chemical
Society. In 1989, POLYED established the National Information Center for Polymer Education
at UWSP, the first center of its kind for materials education in the United States. The Center
serves as a clearinghouse for information on polymer education and distributes resources to
teachers throughout the U.S. The Center also offers "hands-on" polymer experiments and
demonstrations workshops for teachers, students and other groups. Students, especially those
considering teaching as a career, are encouraged to become involved in the various activities of
the Center. This may include participation in presenting polymer demonstrations or research into
developing new demonstrations and experiments. Students at all levels are welcome to become
involved in our POLYED activities.

Paul Hladky (Polymer Chemistry, Surface Chemistry)
Random Walk Polymers

The shape or configuration of a polymer molecule can often be pictured as the path of a random
walk. Starting with this simple picture leads to models of rubber elasticity, size exclusion
chromatography (SEC), and colloid stabilization. A project in this area will give a student the
chance to start with a simple theoretical model of a polymer and predict experimentally
observable properties such as the force vs. extension of elastic materials and the equilibrium of a
polymer between a bulk liquid phase and a porous phase.

Mathematica in Physical Chemistry

Mathematica ™ is a software package that is revolutionizing how mathematics is done on a
computer. For example, with Mathematica ™ it is now routine to solve the differential equations
describing the kinetics of fairly complex chemical reactions and plot the concentrations of the
reactants and products as functions of time. By changing the starting concentrations and varying
the rate constants the behavior of any reaction mechanism (from small molecules in the gas
phase to large enzyme catalyzed reactions in solution) can be studied. As a second example, real
gases deviate from ideal gas behavior at high pressures or low temperatures. The Van de Waals
equation is one attempt to account for the attractive and repulsive forces present in real gases and
can be used to predict a variety of properties of gases such as their liquid-vapor phase diagrams
and Joule-Thomson coefficients. Using Mathematica 7 it is possible to calculate and plot these
predictions for a series of compounds. With these plots one can look for trends among related
compounds and ultimately understand how intermolecular interactions affect physical properties.

Jim Lawrence (Biophysical Chemistry)

IGFBP-4 Protease Specificity and Mechanistic Research
Protein Biochemistry Lab

IGFs are polypeptides with potent mitogenic effects. IGF activity is closely regulated in
humans. IGF bioavailability is largely restricted by six distinct IGF Binding Proteins (IGFBP 1-
6) (Shimisaki and Ling (1991) Prog. Growth Factor Res. 3, 243-266). These IGFBPs bind IGF
and restrict their availability to IGF receptors, hence inhibiting IGF activity. IGFBPs are in turn
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regulated by a group of proteases which cleave IGFBPs thus releasing the IGFs. IGFBP-4 is an
especially interesting protein and has been implicated in several biological roles such as wound
healing, bone remodeling and atherosclerotic plaque development. In 1999, while working in
Dr. Cheryl Conover’s lab I identified the IGFBP-4 protease activity as belonging to Pregnancy-
Associated Plasma Protein-A (PAPP-A) (Lawrence et al. (1999) Proc. Natl. Acad. Sci. 96, 3149-
3153). This discovery was the first to link IGFBP-4 protease activity with fetal development.
Despite active research into the mechanism of PAPP-A mediated IGF signaling, intriguing
questions remain to be solved. It is unknown how or why PAPP-A specifically recognizes
IGFBP-4. PAPP-A may have inherent sequence specific recognition machinery or it may rely on
other co-factors for this specificity. In our lab at UWSP, we use an array of protein biochemical
tools to try to understand the mechanism of PAPP-A’s specificity. We are also working to
identify additional substrates which will more clearly reveal PAPP-A’s role in fetal
development, bone remodeling, ovarian cancer and atherosclerosis.

Shuhua Ma (Physical Chemistry, Computational Biochemistry)

My research interests lie in the areas of the molecular simulation of enzyme catalytic mechanism and
the development of viral enzyme inhibitors using computer—aided drug design techniques.

Molecular simulations and computer—aided drug design methods have provided powerful tools for
the drug discoveries. Molecular simulation is a computational technique that uses computer models
to describe chemical or biochemical systems at the atomic level. In a molecular simulation, a system
is described using the individual positions and orientations of every atom or molecule. Both
thermodynamic and kinetic properties of the system can be obtained through different molecular
simulation methods. Computer-aided drug design is closely related to the molecular simulation and
involves using the three-dimensional structures information of target biological molecules (receptors)
to design small molecules (ligands) with high binding affinity to the active site or allosteric sites of
the corresponding receptors.

Current projects include applying computational techniques to investigate the catalytic mechanism of
human T cell leukemia virus type I (HTLV-I) protease and designing inhibitors against this enzyme
using the information obtained from mechanistic studies. Being involved in these projects, students
will gain experience of using a wide range of molecular simulation software, employing molecular
simulation techniques to answer questions related to chemical or biochemical systems.

Human T cell leukemia virus type I (HTLV-I) is a retrovirus, it is associated with adult T cell
leukemia (ATL), tropical spastic paraparesis/HTLV-I associated myelopathy (TSP/HAM), and a
number of chronic diseases, including uveitis, arthritis and infective dermatitis. HTLV-I protease
cleaves the Gag precursor into the matrix, capsid and nucleocapsid proteins in the life cycle of human
T cell leukemia virus. Because of its essential role in viral replication, HTLV-I protease is an
attractive target for the development of inhibitors to treat HTLV-I infection.

Robin S. Tanke (Organic/ Synthesis of New Materials)

Semiconductor Nanoparticles

In collaboration with professors Susan M. Kauzlarich and Timothy E. Patten at University of
California-Davis, we have begun preparing by solution synthesis germanium nanoparticles with
various termination groups.

In 1959, Richard Feynman speculated that when the size of a particle was smaller than the
critical length associated with any property, the property would change and could be engineered
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by controlling the size. Nanometer sized particles are smaller than the critical length of a number
of properties. Consequently, the properties of nanometer sized particles are different from the
atom that makes up the particle and different from a large particle of the material. In fact, 3 nm
sized particles have different properties than from 5 nm sized particles of the same element!

Our research focuses on semiconductor nanoparticles that are useful for a number of applications
including chemical and biosensors, single electron microelectronics, and light emitting devices.
Several features of semiconductor nanoparticles are noteworthy. As previously mentioned, the
fundamental optical and electronic properties are strongly dependent on the size of the
nanoparticle. Another important feature of nanoparticles is the termination group. The
termination group attaches to the surface atoms of the nanocluster and is important because it
keeps the nanoparticles separated from one another; otherwise they would form larger particles.
Additionally, the termination group is key to connecting nanoparticles to one another or to
biomolecules.

We are interested in changing the termination group and noting its impact on the nanoparticle
properties. The kinds of termination group to be explored include aliphatic and aromatic
hydrocarbons, metals, and organometallic fragments. Techniques used to characterize the
particles include 'H and *C NMR spectroscopy, IR spectroscopy, UV-VIS spectroscopy,
photoluminescence spectroscopy, and ICP analysis.

Silver and Gold Fractal Ageregates

In collaboration with James Brummer, chemistry; Greg Taft and Sasha Popov, Physics, and
Robert Schmitz, biology, we are interested in exploring the optical properties of metal
aggregates. In our current study, silver nanoparticles where prepared from silver nitrate by
reduction with ethanol and aggregates were formed by irradiation with an Argon-Ion laser. The
formation of the aggregates was determined by absorption spectroscopy and transmission
electron microscopy as shown in the figure below.

Absorbtion During Argon-lon Laser Irradiation

A\ |
{7/ -_
\

E=Y 00 50 500 550 600 650 700

on (arb. Units)

Absorpti

Wavelength (nm)

These aggregates are expected to enhance the fluorescent and Raman spectra of materials.

Development of Undergraduate Laboratory Exercises Based on Current Chemical Research

In order to provide our undergraduates with a variety of experimental techniques and inform
students about current research topics in chemistry, I am interested in taking preparations from
the current literature and testing their feasibility as a laboratory activity. Students involved in
this project may undertake projects in organometallic chemistry, organic synthesis, coordination
chemistry, or solid state chemistry.

Tony Timerman (Biochemistry)
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My research interests include the biochemistry and biophysics of integral membrane proteins.
Specifically, my experience relates to the isolation and characterization of the ryanodine
receptor, which is the intracellular calcium release channel of rabbit skeletal muscle
sarcoplasmic reticulum. The ryanodine receptor plays an important role in muscle excitation-
contraction coupling. Excitation-contraction coupling refers to the series of events beginning
with stimulation (excitation) of a muscle fiber which concludes with shortening of the fiber
length (contraction). Muscle contraction is triggered by a rapid increase in the concentration of
calcium ions bathing the contractile proteins. In skeletal muscle, the calcium ions used to trigger
contraction are stored in a specific intracellular compartment called the sarcoplasmic reticulum
and the ryanodine receptor serves as the calcium release machinery of sarcoplasmic reticulum
which triggers muscle contraction! Projects in this area may introduce students to strategies and
techniques of tissue fractionation, protein purification, methods of monitoring ion channel
activity, and immunomethods utilizing antibodies as probes in biochemical investigations.

Steve Wright (Chemical Education, Inorganic Chemistry, Environmental Health and
Safety)

Chemical Education

Upon thoughtful reflection, one can always find classroom problems that interfere with student
learning. Projects in this area will identify and seek solutions to these classroom problems, and
collect data to determine the effectiveness of those solutions. A current project focuses on a
classroom strategy that is designed to enhance students’ ability to think critically — specifically,
to analyze observations and reach appropriate conclusions. Another project seeks a curriculum
that will help students recognize, understand, and apply the central, unifying themes of
chemistry. We ask the question; what must a student know to become an effective, competent
chemist, and we build a curriculum with that end in mind. This, perhaps, reduces to several
central themes that can be universally applied. A third project will attempt to develop teaching
practices that help will students improve their problem solving skills.

Environmental Health and Safety

These projects focus on the development and dissemination of comprehensive safety programs
for high school and university chemistry laboratories. This may include hazard communication
and safe storage and disposal of laboratory chemicals.

Michael Zach (Nanotechnology, Materials Chemistry, Sensor Development)

Electrodeposition

A wide variety of materials including conductive metals, semiconductors, superconductors and
even insulators are able to be deposited on the surface of an electrode by controlling the solution
composition and electrode potential. Nanowires of many materials can be deposited by
controlling the defects initially present on the electrode surface. Because materials deposited
come from individual ions in solution, synthesis of materials at the nanoscale are possible with
simple instrumentation. The tools are relatively simple so a student with little chemistry is quite
capable of making good scientific contributions. The variety of materials and the possible
methods of analysis are unlimited so more advanced experiments could involve learning
manipulation of air sensitive materials, operation of instruments like scanning electron
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microscopes or collaborating with leading scientists at Argonne National Laboratory with
superconductivity experiments.

MoO; nanowires formed by
electrodeposition on graphite electrodes.
These wires utilize simple techniques on a
bench top and can be transformed into
sensors. These can be used for the starting
material for other devices and may someday
be controlled to make active circuitry at the
nanoscale.

Instrument Design — Combinatorial electrodeposition

Once the basic techniques of electrodeposition are mastered, the more advanced student can
learn to interface a computer with instruments for robotically mixing of solutions, filling
multiple electrochemical cells with precision timing and programming automated
electrodeposition techniques. Rapid performance of electrochemical experiments by
incrementally changing important parameters allows for discoveries that might be missed using
slower, less reproducible, manual experimentation methods. Proper control using instruments is
a very valuable skill to have for future work or academic studies.

Development of Nanostructured Chemical Sensors

Exploiting the fundamentals of intermolecular forces and self-assembly processes allow control
of materials for making the World’s fastest hydrogen sensor with miniscule amounts of
materials. We are working on making and testing these sensors in our laboratory. These sensors
are capable of measuring 2% concentration of hydrogen in as little as 70ms and have lower
limits of detection of just 25ppm. Additional systems will be explored to find new applications
and other chemical systems that can be sensed with this new sensor design. This is a surprising
new discovery with great commercial applications and many new discoveries are yet to be made.

Tom Zamis (Biochemistry, Environmental Chemistry)

Enzyme Characterization and Reaction Kinetics

These projects will include the study of various aspects of enzyme isolation, purification, and
catalytic activity. Students will be involved with the techniques of extracting and purifying
enzymes from plant material (leaves, roots, fruit). These enzymes will then be characterized by
things such as molecular weight, number of subunits, absorption spectra and specific activity.
Students should expect to gain experience in general biochemistry laboratory preparations
(buffer solutions, precipitation of proteins, protein assays, use of centrifuges), gel filtration
chromatography, electrophoresis, spectrophotometry and analysis of enzyme kinetics. The
objective of these investigations is to determine the factors that inhibit enzyme activity or alter
the protein structure, things such as metal ions and organic free radical molecules.

Removal of Trace Organic Contaminants from Water
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There is increasing concern about the state of the environment, particularly in the areas of air
pollution and groundwater pollution. One of the most immediate threats to groundwater
supplies, the major source of drinking water in the United States, is contamination with toxic
organic chemicals from sources such as gasoline storage tank leaks, herbicides, and chemical
industry effluent. Many of these substances are biologically degraded, but many are resistant to
bacterial degradation. The objective of this study is to see if free radical molecules generated
from hydrogen peroxide in the presence of iron ions can be used to chemically degrade these
substances into non-toxic products. Students should expect to use gas chromatography, liquid
chromatography and thin layer chromatography along with UV-visible and infrared spectroscopy
to analyze the contaminants in water and the substances produced after the chemical treatment.

UWSP CHEMISTRY DEPARTMENT FACILITIES

The Chemistry Department at the University of Wisconsin-Stevens Point occupies
approximately 35,000 sq. ft. in the 185,000 square foot Science Building constructed in 1963,
expanded in 1972, and remodeled in 1987, 1994, and 2001. In addition to fully-equipped
teaching laboratories, modern research laboratories are available for faculty members and
undergraduate researchers. The Department has a large chemical stockroom.

Chemistry Department Computer Laboratory (A113) This room houses the departmental
instructional computer lab, which is equipped with 14 Macintosh computers capable of running
MacSpartan molecular modeling software, Mathematica mathematics program and ChemDraw
industry standard structure drawing software in addition to the standard Microsoft suite of word
processing/spreadsheet applications. High speed internet access and integration with the campus
email and other network facilities are also available. Chemistry course materials, such as sample
quizzes, tests, problem sets, study guides, textbooks and reference materials are placed here by
many chemistry faculty. Public hours for the room are posted by the door and typically start the
second week of classes. Chemistry majors enjoy the privilege of after-hours access to this
facility for study and group meetings.

See Ms. O’Connor in the stockroom for the necessary paperwork for obtaining keys.

Instrumentation

The Department adds to its equipment holdings regularly through grants and capital purchases.
Some of the larger instruments include:

Agilent 1100 High Pressure Liquid Chromatograph (HPLC)

Agilent 5973 Gas Chromatograph/Mass Spectrometer

Aminco-Bowman Series 2 Luminescence Spectrometer

Altix 330 Distributed Memory Cluster with 64 GB of RAM, 1 TB of storage, and 8 Itanium
processors

Beckman DU 7400 Diode-Array Spectrometer (2)

Beckman LE-80k Ultracentrifuge (including Ti45 and VTi50 rotors)

Brinkman Polarecord 626 Polarographic Analyzer

Capillary Electrophoresis System including: Spellman CZE 1000R High Voltage Power Supply
and Thermo Separation Products UV/Vis detector

200 MHz Chemagnetics NMR with Tecmag Apollo data collection/analysis system
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EG&G Princeton Applied Research 264 A Polarograph and Polarographic Analyzer

Hewlett-Packard 5890A Gas Chromatograph (2)

Hewlett-Packard 5971A Gas Chromatograph-Mass Spectrometer

Jasco 460 Plus Fourier Transform Infrared Spectrometer (2)

Jasco P-1010 Polarimeter

Johnson Matthey Magnetic Susceptibility Balance, model MSB-1

Laser laboratory with a variety of lasers for luminescence measurements and Raman
spectroscopy

Nicolet Avatar360 Fourier Transform Infrared Spectrometer

Perkin Elmer 1600 Fourier Transform Infrared Spectrometer (2)

Perkin-Elmer 3100XL Inductively Coupled Plasma-Optical Emission Spectrometer

Perkin Elmer Analyst 100 Atomic Absorption Spectrometer

Perkin Elmer Pyris 1 Differential Scanning Calorimeter (DSC) with Thermal Gravimetric
Analysis (TGA) lab system

Perkin Elmer Series 410 Liquid Chromatograph

Varian Cary 300 Conc UV-Visible Spectrophotometer

Varian DMS 100S UV-Visible Spectrometer

Varian E3 Electron Spin Resonance Spectrometer

These instruments provide a modern and technologically advanced environment in which to
learn up-to-date chemistry skills and to perform fundamental research. We are also very well
equipped with traditional teaching equipment such as: gas chromatographs; electronic balances;
pH meters; spectrometers for routine analyses in laboratory; specialty glassware; high
temperature ovens; etc. The Department has a well equipped glass fabrication shop and access
to a complete machine shop. Electronic equipment is maintained by a full time electronics
specialist.

LOCATION OF LABORATORIES AND OFFICES

A-110 - Small Classroom

A-111 - Small Classroom

A-112 - Small Classroom - equipped with AV projection equipment
A-113 - Audio/Visual-Computer Laboratory - (See description on page 26)
A-121 - Large Lecture Hall

B-118 - Office (Prof. R. Badger)

B-124 - Teaching/Research Instrument Laboratory

B-124 - A & B Center for Theory and Modeling

B-126 - Laboratory Preparation Room

B-130 - Teaching Laboratory - Organic Chemistry

B-131 - Office (Mr. G. Shulfer)

B-135 - Office (Prof. T. Zamis)

B-137 - Office (Prof. L. Cole)

B-139 - Office (Prof. S. Ma)

B-140 - Teaching Laboratory - General Chemistry

B-141 - Office (Prof. J. D’ Acchioli)

B-145 - Office (Dr. D. Thiel)

B-147 - Office (Prof. P. Hladky)
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B-149 - Office (Dr. M. Pallmer)

B-150 - Office (Prof. K. Czerwinski)

C-105 - Laser Spectroscopy Laboratory

C-133 - Main Stock Room - Ms. Peggy O’Connor, Manager
Most equipment and chemicals are stored in this area.

C-124 - Teaching Laboratory - General Chemistry

C-128 - Teaching Laboratory - General Chemistry

C-134 - Teaching Laboratory - Organic Chemistry

C-140 - Research Laboratory

C-141 - Teaching Laboratory - Physical Chemistry

D-014 - Preparation Room

D-016 - Research Laboratory

D-101 - Large Lecture Hall

D-105 - Research Laboratory

D-111 - Research Laboratory

D-113 - Cold Room (Refrigerated laboratory)

D-114 - Teaching Laboratory - Quantitative Analysis

D-115 - National Polymer Information Center

D-116 - Teaching/Research Instrument Laboratory

D-117 - Research Laboratory

D-118 - Teaching Laboratory - Biochemistry

D-119 - Research Laboratory

D-120 - Laboratory Preparation Room

D-126 - Research Laboratory - Polymer Science

D-129 - Chemistry Department Office (Ms. C. Altobelli)

D-129A - Office (Prof. J. Brummer), Chair of the Chemistry Department

D-132 - ACS Student Affiliate Study Area

D-140 - Office (Prof. S. Wright)

D-141 - Office (Prof. R. Tanke)

D-142 - Office (Prof. J. Lawrence)

D-143 - Office (Dr. B. Keller)

D-144 - Office (Prof. A. Timerman)

D-145 - Office (Prof. M. Zach)

D-146 - Office (Prof. N. Bowling)

D-147 - Office (Prof. J. Droske)
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AWARDS

The Chemistry Department administers several awards to recognize outstanding student
performance in the chemistry curriculum. The recipient of each award is, in general, decided via
a nomination and balloting process by the faculty of the Department. Awards are presented
annually in the later portion of the Spring semester. Funds for these awards come from
contributions. A quick summary of the awards follows.

American Institute of Chemists Award (Certificate and one-year Student Associate
membership in the AIC) To an outstanding graduating senior who, on the basis of a
demonstrated record of leadership, ability, character and scholastic achievement has
shown the potential for the advancement of the chemical and chemical engineering
professions.

Chitharanjan Organic Chemistry Award Established in 2006 by Dr. David Chitharanjan, who
was an instructor in the Departments of Chemistry and Clinical Laboratory Science.
Presented to an outstanding CLS major for best performance in Organic Chemistry.

CRC Freshman Achievement Award (CRC Handbook of Chemistry & Physics) Presented by
the department on behalf of the Chemical Rubber Company to the freshman with the
most outstanding academic achievement in general chemistry.

Culver-Rogers Award ($500 credited toward tuition) To the second semester junior with the
highest grade point average in chemistry, biology or physics.

Faust Freshman Award ($250 credited toward fall tuition) Presented in memory of Gilbert
Faust, a long-time member of the chemistry department and Registrar, for outstanding
performance in freshman chemistry by a major

Faust Sophomore Award ($250 credited toward fall tuition) Presented in memory of Gilbert
Faust, a long-time member of the chemistry department and Registrar, for outstanding
performance in sophomore chemistry courses by a major.

Kallander Award ($250) Presented in memory of Larry Kallander, a former member of the
chemistry department, for outstanding performance in the study of inorganic chemistry.

Megal Award ($250 credited toward fall tuition) Provided for by a gift from a graduate of the
chemistry department, Carolyn Megal, for outstanding performance by an undergraduate
woman majoring in chemistry.

Merck Index Outstanding Student Award (Copy of the Merck Index) Presented by the
department on behalf of the Merck Company to a graduating senior for academic
excellence in course work in the department and demonstrated research or experimental
ability and potential for contribution to research and development.

Organic Chemistry Achievement Award (Certificate) Presented to the student with the most
outstanding performance in sophomore organic chemistry on behalf of POLYED, the

joint education committee of the ACS Divisions of Polymer Chemistry and Polymeric
Materials
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College of Letters and Science Outstanding Student Awards (a plaque) Awarded to one
graduating senior and one continuing student based upon above average achievement in
the major; ability to write and speak effectively; interest in exploring a variety of
academic areas demonstrated by earning a significant number of credits outside the
major; demonstrated intellectual curiosity and possession of sufficient confidence in
his/her knowledge and analytical ability to challenge, in appropriate instances, oral and
written arguments.

Trytten General Chemistry Award ($250 credited toward fall tuition) Presented in memory of
Roland Trytten, long-time chair of the chemistry department, for outstanding
performance in general chemistry by a major.

Trytten Sophomore Chemistry Award ($250 credited toward fall tuition) Presented in
memory of Roland Trytten, a long-time chair of the department, for outstanding
performance in sophomore chemistry by a major.

Undergraduate Award in Analytical Chemistry (15-month subscription to Analytical
Chemistry and membership in the ACS Division of Analytical Chemistry) Presented on
behalf of the ACS Division of Analytical Chemistry to a student who has completed at
least three years of study and who display an interest in and aptitude for a career in
Analytical Chemistry.

Weaver Award ($250) Given in honor of professor Robert Weaver, a long-time chair of the
chemistry department, for outstanding performance in biochemistry by a major.

SCHOLARSHIPS

The Chemistry Department offers two scholarships which are announced early in the spring of
every year. Applications may then be obtained from the Department Office (D129 Science) and
are due on March 31. Please see the descriptions below for more details.

Kazcmarek Scholarship

The Gilbert J. Kaczmarek Chemistry Scholarship consists of a $500 award which will be applied
toward tuition. This scholarship, created by an endowment from Gilbert J. Kaczmarek, a
graduate of our department, is awarded to a junior chemistry major for distinguished
achievement in academics, leadership and a demonstrated potential for success as a chemist.

Fuqua Memorial Scholarship

The Peter Fuqua Memorial Chemistry Scholarship consists of a $500 award which will be
applied toward tuition. This scholarship was established by the family of Peter Fuqua, a 1971
graduate of our department. It is presented annually to a junior chemistry major in recognition
of academic accomplishments and of involvement in campus and/or community activities
including support for the needy.
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AMERICAN CHEMICAL SOCIETY STUDENT AFFILIATE - THE
CHEMISTRY CLUB

The UWSP Chemistry Department supports the local chapter of the American Chemical Society-
Student Affiliate (ACS-SA). This is a student-run organization that helps promote interest in
chemistry and chemical education specifically, and science in general. The ACS-SA encourages
interaction between its members and the Chemistry Department faculty to help students become
more comfortable with their education.

The Stevens Point ACS-SA has been nationally recognized for its excellence in promoting
chemistry in the university and the community. For the 1997-98 academic year, they received
recognition as a “Commendable” chapter by the ACS. Each year the organization plans many
activities where students and faculty mingle. Some examples are the fall, spring, and holiday
parties, bowling parties, a golf social, ski trips, and research nights. Becoming a member is a
great way to become involved in the chemistry department and the university community.

EMPLOYMENT IN THE DEPARTMENT OF CHEMISTRY

The Department of Chemistry regularly employs students during the academic year to assist in
many different areas of departmental activities. Student workers gain experience in laboratory
preparations, assisting in the stockroom and/or the departmental audio-visual room, tutoring,
grading papers, and other miscellaneous tasks

Typically, the Department hires 25-30 students who work a combined total of approximately 150
hours per week. Both work-study and non work-study students are employed. Mr. Gary Shulfer
(346-4138, office B131) and Ms. Peggy O’Connor (346-3759, office C133) coordinate the
student workers. Mr. Shulfer hires students to prep the freshman chemistry labs and student
graders. Ms. O’Connor hires students to work as Stockroom Assistants in the Chemistry
stockroom and to staff the Department’s AV lab. She also hires 1-2 students each semester to
prep the Organic chemistry labs.

PLACEMENT

A crucial question in choosing a major is “Can I find a job when I graduate?” The UWSP
Department of Chemistry feels that it has a central role in helping its graduates find satisfying
and appropriate employment upon completion of the Chemistry major. This is done by personal
referral and exposure of students to current openings. An in-house publication “Opportunities in
Chemistry” is available at the department web page http://www.uwsp.edu/chemistry/ and is a
good compilation of openings in chemistry related fields. The department also provides
individual assistance, as requested, in preparing resumes and applications and on how to handle a
job interview. Personal letters of recommendation are also routinely written by faculty familiar
with the student’s performance record.

Our majors have been extremely successful in placement. About 25% of the graduates in
chemistry go on to graduate school. Schools across the country have high regards for the
chemistry program at UWSP and vie competitively for a UWSP graduate pursuing an advanced
degree. For students who enter the job market upon graduation successful placement is virtually
assured within six months of receiving the degree. Both the chemistry major and minor of
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UWSP are respected as quality degrees by industrial and governmental personnel. UWSP
graduates in chemistry can compete and win in today’s job market.

COLLOQUIUM SERIES

The Department of Chemistry Colloquium Committee maintains a very active series of
presentations. Speakers from other institutions and related industries visit our Department to
present and discuss some aspect of chemistry. These seminars are very important to the
education of students and faculty alike because they provide exposure to a variety of chemistry
related topics and a time for lively discussion. The seminars are open to all and are usually
followed by an informal time of refreshments and conversation.

MORE INFORMATION

There is no reason to remain “in the dark” concerning any policies or practices within the
Department of Chemistry. The faculty and staff are anxious to answer your questions and help
you handle any problems that may arise. Your academic advisor is always a good place to start
when you need assistance but if he or she is unavailable stop by any open office and you will
receive a warm welcome. The Department office (D-129) and stockroom (C-133) are
particularly good sources of information. But remember, the only bad question is the one that
goes unasked.
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ROSTER OF DEPARTMENT OF CHEMISTRY PERSONNEL

This roster lists the names of the Department of Chemistry personnel, their professional title,
their office number and the last four digits of their telephone numbers (preceded by (715)-346-),
their E-mail addresses, and their chemistry specialty.

Cristina Altobelli, Academic Department Associate, D129 Science, 2888 (caltobel@uwsp.edu)
Robert Badger, Professor, B118 Science, 3700 (rbadger@uwsp.edu) - Organic chemistry

Stephen Bondeson, Professor, D014 Science, (Sbondeso@uwsp.edu) - Physical chemistry
Associate Vice Chancellor for Teaching, Learning & Academic Programs, 202 Main, 4446

Nate Bowling, Assistant Professor, D146 Science, 3706 (nbowling@uwsp.edu) - Organic chemistry

James Brummer, Professor and Chair, D129A Science, 2888 (jorummer@uwsp.edu) - Physical
chemistry

Laura Cole, Associate Professor, B137 Science, 4302 (Icole@uwsp.edu) - Analytical chemistry
Kevin Czerwinski, Professor, B150 Science, 4154 (kczerwin@uwsp.edu) - Organic chemistry

John Droske, Professor, D147 Science, 3771 (jdroske@uwsp.edu) - Organic and polymer chemistry
Paul Hladky, Professor, B147 Science, 3711 (phladky@uwsp.edu) - Physical polymer chemistry
Brian Keller, Adjunct Lecturer, D143 Science, 2155 (bkeller@uwsp.edu) - General chemistry

Jim Lawrence, Assistant Professor, D142 Science, 3699(jlawrenc@uwsp.edu) - Biochemistry
Shuhua Ma, Assistant Professor, B139 Science, 4467 (Sma@uwsp.edu) - Physical chemistry
Margaret “Peggy” O’Connor, Stockroom Manager, C133 Science, 3759 (poconnor@uwsp.edu)
Michael Pallmer, Adjunct Lecturer, B149 Science, 4820 (mpallmer@uwsp.edu) - General chemistry
Gary Shulfer, Senior Lecturer, B131 Science, 4138 (gshulfer@uwsp.edu) - General chemistry

Robin Tanke, Associate Professor, D141 Science, 4325 (rtanke@uwsp.edu) - Organic chemistry and
organometallic chemistry

David Thiel, Adjunct Lecturer, B145 Science, 3714 (dthiel@uwsp.edu) - General chemistry
Anthony Timerman, Associate Professor, D144 Science, 3167 (atimerma@uwsp.edu) - Biochemistry

Steven Wright, Professor, D140 Science, 3715 (swright@uwsp.edu) - Analytical and inorganic
chemistry

Mike Zach, Assistant Professor, D145, 3179 (mzach@uwsp.edu) - Analytical chemistry

Thomas Zamis, Associate Professor, B135 Science, 3258 (tzamis@uwsp.edu) - Biochemistry and
environmental chemistry



