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# 2 — Terpenes (terpenoid)

& Examples of terpenes
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G;, Classification of terpenes
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@ Overview of terpene biosynthesis

key starting materials and intermediates:
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q‘; Biosynthesis of isopentenyl pyrophosphate (IPP) via the mevalonate pathway (D)
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(;ﬁ Biosynthesis of dimethylallyl pyrophosphate (DMAPP) from IPP (@)

;@ Biosynthesis of isopentenyl pyrophosphate (IPP) via the non-mevalonate pathway
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El: 1-deoxy-D-xylulose 5-phosphate synthase (DXP synthase) ES: 2-C-methyl-D-erythritol-2,4-cyclodiphosphate synthase (IspF)

E2: 2-C-methyl-D-erythritol 4-phosphate synthase; E6: 4-hydroxy-3-methylbut-2-enyl diphosphate synthase (IspG)
1-deoxy-D-xylulose 5-phosphate reductoisomerase (IspC) E7: 4-hydroxy-3-methylbut-2-enyl diphosphate reductase (IspH)

E3: 4-diphosphocytidyl-2-C-methyl-D-erythritol synthase (IspD)  E8: isopentenyl diphosphate isomerase (IPP isomerase)

E4: 4-diphosphocytidyl-2-C-methyl-D-erythritol kinase (IspE)
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Qf; Oligomerization of terpene pyrophosphates ()

&;, Maturation of monoterpenes - E/Z isomerization, cyclization, and rearrangement (@)

™ E/Zisomerization (@-1)
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& generation of linear monoterpenes
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(lemon oil)
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™ cyclization - e.g. biosynthesis of limonene, a-terpineol, and a-phellandrene (4)-2)
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™ bicyclization and rearrangement (@-3) Table Of contents _7/1 0-
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('ﬁ Maturation of sesquiterpenes - further complicated structures
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@ Synthesis of squalene, the precursor of triterpene
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El: squalene synthase
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(;ﬁ Synthesis of steroids from squalene

(35)-2,3-oxidosqualene
(squalene oxide)

protosteryl cation
animals
fungi

loss of proton
gives alkene

El: squalene epoxidase
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lanosterol

Detailed mechanism of the cyclization step
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sequence of W-M 1,2-hydride
and 1,2-methyl shifts

protosteryl cation

plants l

loss of proton leads
to cyclopropane

HO

cycloartenol

protonation of epoxide
allows ring opening to
tertiary cation

electrophilic addition
gives tertiary cation
+ 6-membered ring

electrophilic addition
gives tertiary cation

protosteryl cation

electrophilic addition
gives tertiary cation
+ 6-membered ring

electrophilic addition
gives tertiary cation
+ 5-membered ring

W-M rearrangement;
ring expansion at expense of
tertiary — secondary cation

HO

:@ Summary




