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Steroids
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Steroid skeleton

Steroid skeleton consists of three fused cyclohexane 
rings and one cyclopentane ring

In most cases, there are two angular methyl groups at 
C-10 and C-13

Substituents on the same side as these two angular 
methyl groups are b-substituents

Trans-anti, trans-anti & trans-anti ring junctions
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Male and Female Sex Harmones
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Oral Contraceptives
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Corticosteroids
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Bile Acids
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Terpene Biosynthesis

Terpene Biosynthesis

monoterpenes C10 geraniol 

sesquiterpenes C15 farnesol 
 

diterpenes C20 geranylgeraniol

steroids  C30 squalene

Isoprene-basic building block

isoprene unit

OPP

isopentenyl-PP

PP = pyrophospate
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OPP
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squalene (C30)
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Monoterpenes

S-carvone

OCH2OH

geraniol

CH2OH
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R-Pulegone
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Terpene Biosynthesis

OPP H H

H
α-pinene

α-terpine

OH
α-terpineol

Biosynthesis of cedrane
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Terpene Biosynthesis

Stork-Eschenmoser Hypothesis - olefin geometry 
is preserved in the cyclization reaction

trans olefin leads to trans fused ring junction
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Steroid Biosynthesis
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Progesterone
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Progesterone

Ø There are several synthetic approaches 
known for this steroid

Ø An interesting approach was developed by W. S. 
Johnson at Standford University based on Stork-
Eschenmoser’s hypothesis   of  biomimetic 
polyolefinic cyclizations  

Retrosynthesis
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Progesterone
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Total Synthesis of Progesterone
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Total Synthesis of Progesterone
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1) 0.1N HCl

2) NaOH

O

MeLi
Et2O

OH

O

H

H H

OO

O

Cl(CH2)Cl
TFA

O3
Ph3P

O

O
O

H

H H

aq. NaOH

O

O

Progesterone

H

H H

Johnson, W.S. et al. J.Am. Chem. Soc., 1971, 93, 4332. 


