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Alkaloid Biosynthesis:

Tryptophan

Ergot Alkaloids --> intersection of terpene, alkaloid, peptide
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produced by fungi --> endophyte of grains
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Alkaloid Biosynthesis:
tryptophan

Ergot Alkaloids --> incorporated NRPS --> 3 amino acids
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Terpene Biosynthesis:
Examples
Isoprene
P
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General References: Chapter 5 Dewick, Top. Curr. Chem. (2000) 209, 53-95
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Terpene Biosynthesis:
Classifications of Terpenes
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C5, C10, C15, C20, C25, C30

Eur. J. Biochem. (2002) 269 3339-3354.



Terpene Biosynthesis:
Synthesis of Monomers DMAPP and IPP

mevalonic acid pathway stereospecific aldol reaction;
Ht also involves hydrolysis of
acetyl-enzyme linkage
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Figure by MIT OCW.
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Terpene Biosynthesis:
Assembling the Isoprenes: Prenyl Transferase

/l\/\ )\/\ /l\/\)\/\OHDP gerianiol
OoPP OPP

C 15
DMAPP IPP N = s oRP farnesol

X X ™ Nomp geranylgeraniol

Prenyl transferases: most work done with farnesyl disphosphate synthase

Selective for length of chain and stereochemistry of double bonds (terpene biosynthesis all trans)
DDXXD or DDXXXXD binds to diphosphate of allylic substrate

DDXXD binds IPP

Mg2+/Mn2+ dependent

(1) chemical mechanism (2) control chain length

Mg?2* --> anchor for diphosphate of building blocks



Terpene Biosynthesis: DMAPP elect{rophile
Assembling the Isoprenes: Prenyl Transferase  |PP nucleophile

ionization - condensation - elimination

electrophilic addition
resulting in tertiary cation
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Figure by MIT OCW.
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Terpene Biosynthesis:
Rearrangement of the linear chain by terpene cyclases or terpene synthases

7 S

MAOH

+ carvone (caraway) + limonene (oranges)
[- carvone spearmint] - limonene (lemons)
gerianiol
monoterpenes
geraniol-OPP-

real building block



Terpene Biosynthesis:
Rearrangement of the C10 geranyl chain:
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(geranyl cation) (neryl cation)
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Figure by MIT OCW.
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Terpene Biosynthesis: S XN X

C15: Sesquiterpenes O

farnesol

epi-aristolochene aristolochene trichodiene pentalenene

Crystal structures have been solved



1,10 closure

—_—

0
N— OPPZArg264
H  Mg2*Arg441

cation - & interaction

) ‘
OH

A\

tyrosine
N
A\ 1,2 Me- N 1,2H-

eliminate

el

0
\t Asp:

— Y~

N shift H H shift
/ H
- S % O + -~
H
WP
N -—
Il rearrangement 1 H

l --> “tryptophan as a base”

o

7

1

H +
- RN
2
2, 7 closure
--> unusual

5.451 F2005
Terpene Biosynthesis:
C15: Sesquiterpenes
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