Molecules and Medicine: 

Week One Outline

DRUG DESIGN - A Medicinal Chemistry Course

(first presentation in Sao Paulo, Brazil, November 2002; for technical

 reasons, this course followed a slightly different schedule).

Hugo Kubinyi

Weisenheim am Sand, Germany. E-mail kubinyi@t-online.de

Day 1: Lead Search and Optimisation


09:00-10:00
Drug Discovery









10:00-11:00
Serendipity and Rational Design







Break


11:30-12:30
Chemogenomics







Day 2: Ligand-Receptor Interactions


14:30-15:30
Ligand-Receptor Interactions







15:30-16:30
Hydrogen Bonds and Biological Activities




Day 3: Special Topics in Medicinal Chemistry


09:00-10:00
Chemical Similarity and Biological Activities




10:00-11:00
Drug Metabolism








Break


11:30-12:30
Peptidomimetics and Prodrugs





Day 4: Combinatorial Chemistry


14:30-15:30
Combinatorial Chemistry Technology





15:30-16:30
Combinatorial Chemistry in Drug Research


Day 5: Quantitative Structure-Activity Relationships (QSAR)


09:00-10:00
QSAR Parameters








10:00-11:00
QSAR - Hansch and Free Wilson Analyses




Break


11:30-12:30
Variable Selection and Model Validation




Day 6: QSAR and 3D QSAR Models and Applications


14:30-15:30
Nonlinear QSAR and 3D QSAR






15:30-16:00
QSAR Examples


Break


16:30-...
   QSAR Examples - Calculations with the Program BILIN (optional)

Day 4: Ligand Design


09:00-10:00
Structure-Based Ligand Design






10:00-11:00
Computer-Aided Ligand Design






Break


11:30-12:30
Pharmacophore Analyses

Day 5: Virtual Screening and Combinatorial Design


14:30-15:30
Virtual Screening


15:30-16:30
Combinatorial Ligand Design

Day 6: Drug Design Applications and Problems


09:00-10:00
Serine Proteases and their Inhibitors 


10:00-11:00
Thrombin Inhibitor Design


Break


11:30-12:30
Problems in Drug Design

Introduction to Drug Design:

Texts:

Introduction to Medicinal Chemistry, 3rd Ed. Patrick.

http://www.kubinyi.de/lectures.html

"Pharmacognosy and Pharmacobiotechnology", by Robbers, Speedie and Tyler.
1. Principles of Drug Action-Chapter 1-6 Patrick

a. Molecular and cellular targets

a. Receptors

1. Channels

1. uptake

2. ion

2. G-Protein

3. Enzyme-linked receptors

4. DNA binding

b. Enzymes

1. self

2. other

c. Others

b. System targets

a. Nervous system targets and receptor types

2. Quantitation

a. Ligand binding

b. Dose-response(effect) curves

3. Drug Absorption, Metabolism and Excretion-Chapter 8

1. Factors affecting absorption and distribution

1. acid-base propterties

2. hydrophobicity

3. size

2. phase1 metabolism

1. oxidation

a. cytochromes P-450

2. reduction

3. other

3. phase 2

1. conjugation

4. Pharmacogenomics

5. Pharmacokinetics

a. 1-compartment

b. 2-compartment model

6. In Silico Drug Design-Part B- Patrick Ch 9-10,15

-Project 1

-Spartan

-AautoDock


http://autodock.scripps.edu/

Part C: How Drugs Work: Specific systems and Natural Products
Complex Polysaccharides & Glycosides 

Lipids,Terpenoids, Steroids 

Phenylpropanoids and Alkaloids 

Antibiotics

Antivirals

Anticancer

Recreational

Nervous system

Opiates

NSAIDS
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