
Synthetic Chemistry and Medicine

"Has it ever occurred to you that medicinal chemists are just like compulsive 
gamblers: the next compound will be the real winner." 

R. L. Clark at the 16th National Medicinal Chemistry Symposium, June, 1978. 

Kin Yang



Goal of talk: to provide a little understand on medicinal chemistry and 
relate it to applied synthetic chemistry

• Medicinal chemistry—a definition—the use of synthetic organic chemistry to create molecules that will 
alter in a useful way some disease process in a living system. -D. Lednicer

• Not unlike catalyst optimization with many more variables?

• Where do drugs come from? Both from natural sources and new entities from a bench.

• Method of Drug Discovery: 
Classical pharmacology (screening of chemicals to find biological)
Reverse pharmacology (find chemicals based on biological target)

• Why do drugs work? Receptors.

• Substrate must find and binds to target – lipids / proteins / nucleic acids

• Binding due to non-covalent interactions.

• Leads to biological response



Topics discussed

• Analgesics – Traditional to Modern Drug Design

• Selected Medicines
• Antihistamines

• Antivirals

• Antidepressant

• Antifungal





























Mechanism of Anti-depressants

• monoamine hypothesis of depression hypothesizes the basis of depression due to 
a depletion of serotonin and/or other neurotransmitter at synaptic cleft.

• The Serotonin transporter is responsible for re-uptate of serotonin. If blocked by a 
foreign chemical (Selective serotonin reuptake inhibitor (SSRI)) leads to greater 
serotonin concentration.

• 5-HT1A receptor that inhibits firing of serotonergic neurons. After a few weeks, of 
chronic overstimulation, 5-HT1A receptor becomes subsensitive due to and is 
downregulated – leading to therapeutic effects.











Thalidomide Tragedy

“A compelling example of the relationship between pharmacological activity and molecular 
chirality was provided by the tragic administration of thalidomide to pregnant women in the 
1960s. (R)-Thalidomide has desirable sedative properties, while its S enantiomer is 
teratogenic and induces fetal malformations. Such problems arising from inappropriate 
molecular recognition should be avoided at all costs.”

Ryoji Noyori – Nobel Lecture 2001



Main Sources:

The Organic Chemistry of Drug Synthesis Vol I-V (Daniel Lednicer)
Strategies for Organic Drug Synthesis and Design (Daniel Lednicer)
An Introduction to Medicinal Chemistry (Graham Patrick)
Top Drugs, Top Synthetic Routes (John Saunders)
Molecules and Medicine (Corey, Czako, Kurti)
Contemporary Drug Synthesis (Jie Jack Li)

Thank you for your attention!


