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 Examples of peptidic natural products

thyrotrophin-releasing hormone (TRH)

Organic Chemistry of Natural Products

somatostatin

patellamide A

daptomycin
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 Building block of peptides - amino acids

Peptides, proteins, and other amino acid derivatives 423

Table 7.1 Amino acids: structures and standard abbreviations
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Amino acids encoded by DNA

Alanine Ala

Arginine Arg

Asparagine Asn

Aspartic acid Asp

Cysteine Cys

Glutamic acid Glu

NH2

E

Glutamine Gln

Glycine Gly G

Histidine His

Isoleucine Ile

Leucine Leu L

Lysine Lys

Methionine Met

Phenylalanine Phe

Proline Pro

Serine Ser
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Pyroglutamic acid
(5-oxoproline)
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oxoPro
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Hydroxyproline HPro

Ornithine Orn

CO2 H

NHMe

Sarcosine
(N-methylglycine)

Sar

Some common amino acids not encoded by DNA
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 List of proteinogenic amino acids
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 Nomenclature and notation of peptides
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 Nomenclature and notation of peptides
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＃4 – Peptides-2
Organic Chemistry of Natural Products

 Overview of biosynthetic pathways of peptidic natural products
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amino acids

(various) 
peptide/protein

peptide hormones

aminoacyl-AMP

AARS

ATP

AARS

tRNA
aminoacyl-tRNA

ribosome etc.

NRPS 
adenylation  

domain
ATP

(various) 
nonribosomal 

peptides
aminoacyl-AMP aminoacyl-PCP

NRPS 
adenylation  

domain

NRPS 
condensation  
domain etc.

RiPPs
(ribosomally synthesized and  

post-translationally modified peptides)

ribosomal synthesis (translation)

nonribosomal peptide synthetases (NRPS)

RiPPs  
enzymes



 Ribosomal synthesis of peptides (translation)

 Overview
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second nucleotide

third nucleotide

 Genetic code

 Peptidyl transfer reaction catalyzed by ribosome

https://www.youtube.com/watch?v=Ikq9AcBcohA
see also

- - - A T G T T T A T T A C C T A T C G C G A T T A A - - -
DNA: 

RNA: 

peptide: 

| | | | | | | | | | | | | | | | | | | | | | | |
- - - T A C A A A T A A T G G A T A G C G C T A A T T - - -
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 Overview
 Ribosomal synthesis of peptides (translation)

transcription 
 (転写)

translation 
 (翻訳)

codons
(stop)

Met Phe Ile Thr Tyr Arg Asp– – – – – –
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 Ribosomal synthesis of peptides (translation)

 Organic chemical aspects of translation
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 Simple modification of translated peptides to yield peptide hormones

 N-terminal modifications

 C-terminal modifications

 disulfide bridges

 side-chain modifications
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 Biosynthesis of isopentenyl pyrophosphate (IPP) via the mevalonate pathway (①)
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 Biosynthesis of isopentenyl pyrophosphate (IPP) via the mevalonate pathway (①)
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 Posttranslational modifications to yield RiPPs natural products

 α, β-unsaturated amino acids

 lanthionine bridges

 heterocyclic backbones
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 Non-ribosomal peptide synthetases (NRPS) Table of contents  –9/9–


