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Medicinal Chemistry CURE

Goal of the course:
Designing a Better Drug through Computer-Aided Drug Design

P

The goal of this project is to design a better drug molecule building upon foundational medicinal chemistry concepts learned
over the course of the semester. You will select a medicinal chemistry topic of your choice, research the literature for relevant
background information, identify a medicinal chemistry ‘problem’ in the literature, propose a solution for this problem based
on foundational medicinal chemistry concepts, analyze your solution based on computer aided drug design (CADD)
techniques, and report your results. For this project, you will demonstrate mastery of ALL of the CRE outcomes and at least 3
of the following specific learning outcomes, must include (#3, docking):



Medicinal Chemistry CURE

Level: Undergrads, Mostly seniors

Pre-reqs: Biochem |, Organic |, etc. WSU research sym|?93|um
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Designing a Better Drug through Computer-Aided Drug Design




Medicinal Chemistry CURE: CADD Accessibility

From student evaluations Fall 2021:

“The only way to see if it (the projectidea)
actually works is to run it through a series
of computer programs that are ancient and
are never guaranteed to work unless you're
a computer scientist.”




Medicinal Chemistry CURE: CADD Accessibility

Teaching with Schrodinger (TwS)
Seamless web-based interface for students and non- F rom st Ud ent

experts to learn molecular modeling )
evaluations Fall 2025:
Protein-Ligand Docking ¢ I t h O u ght eve ryt h i n g
Perform protein-ligand docking using Schrédinger’s Glide Wa s fu n a n d h e lpf u l
and well thought out.”

See lessons in:
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While TwS is not free, I’ve been able to get a grant from our Office of Undergraduate Research to support my CURE
(always worthwhile to look for these opportunities)



Medicinal Chemistry CURE : Technical Literacy

Understanding the “Language” and Navigating Programs
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Medicinal Chemistry CURE : Technical Literacy

| am familiar with the major steps involved in
medicinal chemistry research.
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Medicinal Chemistry CURE : Technical Literacy

List two types of experiments or approaches commonly
used in medicinal chemistry research.
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Medicinal Chemistry CURE : Technical Literacy

| know strategies to make complex science, such as
medicinal chemistry, understandable to non-experts.
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Medicinal Chemistry CURE : Technical Literacy

How confident are you in explaining medicinal
chemistry concepts to a non-scientist?
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Medicinal Chemistry CURE : Timing

Foundational Medicinal  CURE project work using
Chemistry Topics CADD
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From student evaluations Fall 2021:

“Iwish that we started working on the final project at “] just felt crunched for time. | could have started
the beginning of the semester to work out all the planning sooner, but the topics need to be taught
kinks in programs we'd be using as well and first to even understand what the project is focusing
recoghize concept we don't fully understand for the on.”’

project.”



Medicinal Chemistry CURE : Early and Often

Foundational Medicinal Chemistry Topics
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From student evaluations Fall 2025

“l thought activities and reading assighments were
really interesting. | loved everything about this
class.”

“The activities and assessments were very helpfulin
understanding how to better use Maestro and on
preparing for our final project.”



Early topic scaffolding: protein structure

Levels of protein structure (Foundational)

Review Protein Structure

Use Maestro images to describe protein
structure to Biochemistry | students
(Project/Communication)
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Early topic scaffolding: Intermolecular forces

Types of IMFs (Foundational)

_» Example IMFs in protein/ligands from
primary literature (Project/background)

Intermolecular Interactions
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Medicinal Chemistry CURE
Product example development

Clomiphene Citrate Effects
on PCOS

Modifying Clomiphene Citrate to Effect Binding
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In summary:

* Accessibility: what your students can afford AND can use easily

* Technical literacy: involves learning and using the language and
programs necessary for students’ CURE project

* Timing: You can’t start this too early!
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