
Alchemy and 

Organic Chemistry



Learning Outcomes

1. Describe the connections between alchemy 
and modern-day chemistry and medicine

2. Describe what an organic compound is

3. Identify elements most often used in organic 
chemistry

4. Recognize organic structures in industry, 
biology, and daily life

5. Describe what a functional group is



Alchemy!!



Goals of Alchemy

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)

Transmutation

Lead Gold



Goals of Alchemy

Ouroboros

Symbol of eternal cyclic renewal

“The all is one”

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Fire Water

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Air Earth

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Fire Water

+ =

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Air

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Earth

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Seal of Solomon

Combination of opposites

Symbol of balance and transmutation

Chrysopeia (cry-so-p-ah): Transmutation of base 

metals (lead) into noble metals (gold)



Goals of Alchemy

Elixir of Life/Philosopher’s Stone: Eternal youth



Goals of Alchemy

Panacea: A cure-all



Theophrastus von Hohenheim

Physician and alchemist

One of the first individuals
that connected chemistry to
medicine

Father of toxicology

“Only the dose makes

the poison”

Inspiration for the character

Von Hohenheim in Full Metal

Alchemist



Goals of Alchemy

Alkahest: Universal solvent



Connections Between 

Alchemy and Modern Chemistry: Transmutation

https://www.scientificamerican.com/article/fact-or-fiction-lead-can-be-turned-into-gold/

Fact or Fiction?: Lead Can be Turned into Gold

“It is relatively straightforward to convert lead, bismuth or mercury into gold. 

The problem is the rate of production is very, very, small and the energy, 

money, etcetera expended will always exceed the output of gold atoms.”

“It would cost more than one quadrillion dollars (1 x 1015) 

per ounce to produce gold by this experiment.”

Price of gold on 11-03-2020: 1,896 dollars/ounce

https://www.scientificamerican.com/article/fact-or-fiction-lead-can-be-turned-into-gold/


Connections Between 

Alchemy and Modern Chemistry: Transmutation

Aspirin!

(Acetylsalicyclic Acid)



Connections Between 

Alchemy and Modern Chemistry: Philosopher’s Stone

Free Radicals

Molecules in Body

Anthocyanins 

(found in berries!)



Connections Between 

Alchemy and Modern Chemistry: Panacea

Patanol!

(Olopatadiene)



Connections Between 

Alchemy and Modern Chemistry: Universal Solvent



Connections Between 

Alchemy and Modern Chemistry: Universal Solvent



Organic Compounds

Chemical Compound: Most commonly 

molecules (ex: H2O) or ionic compounds

(ex: NaCl, LiF) 

Organic Compound: Most commonly a 

chemical compound that contains carbon.

Methane: CH4

Pentane: C5H12

Benzene: C6H6

Tryptophan: C11H12N2O2

1,8-Diiodooctane (DIO): C8H16I2



Why Are Organic Compounds Called “Organic”

Organic compounds are produced by living 

matter.

Examples: Oxalic Acid (plant), Urea (kidney)



Vitalism: Why Organic 

Compounds are Called “Organic”

Vitalism (dates to ancient times and alchemy) 
teaches the “vital force” of living organisms 
produce organic compounds

Consumption of the vital principle (ethereal 
substance), prolongs life; commonly prepared 
from various components and called an elixir.

Organic substances cannot be prepared from 
inorganic components



Vitalism Disproved by 

Friedrich Wohler’s 1828 Synthesis of Urea



The Organic Chemist’s Periodic Table

Elements most often used in organic chemistry:



Common Functional Groups



Functional Groups You Need to Know for CHEM 60



What is “R”?

R is commonly used to represent “hydrocarbon”.

Example: CH3CH2OH can be represented as ROH

Likewise, CH3CH2CH2CH2CH2OH can also be 
represented as ROH 

R is used when you want to draw out the specific 
functional group, but not the rest of the 
hydrocarbon part.



R1 and R2

R1 and R2 are used when the two R groups are not 

the same. 

Example:



Benzene Ring

You may see this on OWL 
homework questions. 
Presented below are 
representations of a benzene 
ring. All are equivalent 
representations.

Because the double-bond 
electrons are moving all around 
the ring, we can draw two 
equivalent representations (red 
and blue). Since the actual 
benzene is a hybrid of the red 
and blue representations, the 
double-bond electrons are 
represented by the purple 
structure, where the circle 
represents the double-bond 
electrons moving across the 
entire ring.



Organic Structures: Industry



Organic Structures: Biology

Nitrogenous Bases



Organic Structures: Daily Life

Glow Sticks!



Organic Structures: Daily Life

Catnip!


