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BIOSINTESI DEI TERPENI
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BIOSINTESI DEI TERPENI: MONOTERPENTI C10
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BIOSINTESI DEI TERPENI: LINALIL E NERIL PIROFOSFATO
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BIOSINTESI DEI TERPENI Trasposizione di Wagner-Meerwein 1-3
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BIOSINTESI DEI TERPENI

GPP can be folded in two different ways, thus
allowing generation of enantiomeric LPP molecules
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BIOSINTESI DEI TERPENI: monoterpeni irregolari
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BIOSINTESI DEI TERPENI: TAPSIGARGINA

Thapsia garganica

Trattamento del cancro alla prostata



BIOSINTESI DEI TERPENI: PARTENOLIDE

-

Catione Germacrile

(es. Partenolide)

-H+

E——
Germacene

A sintasi

CHg CHs
—
ol o

@

PARTENOLIDE

O, NADPH NADPH
a H
Germacene z Deidrogenasi
idrossilasi
OH
O(X -H,O
-

Lattone

l

X

7

COOH

O, NADPH
Costunolide sintetasi

OH COOH



BIOSINTESI DEI TERPENI

Feverfew

Feverfew is a traditional herbal remedy for the relief of arthritis, migraine, toothache, and menstrual difficulties. The plant is a
perennial, strongly aromatic herb of the Compositae/Asteraceae family, and has been classified variously as Tanacetum parthenium
(which is currently favoured), Chrysanthemum parthenium, Leucanthemum parthenium, or Pyrethrum parthenium. Studies have
confirmed that feverfew is an effective prophylactic treatment for migraine in about 70% of sufferers. It reduces the frequency
and severity of attacks and the vomiting associated with them. The herb has been shown to inhibit blood platelet aggregation,
the release of 5-hydroxytryptamine (5-HT, serotonin) from platelets, the release of histamine from mast cells, and the production
of prostaglandins, thromboxanes, and leukotrienes. Of a range of sesquiterpene lactones of the germacrane and guianane groups
characterized in the leaf material, the principal constituent and major active component is parthenolide (Figure 5.34) (up to about
1% in dried leaves). The powerful pungent odour of the plant arises from the volatile oil constituents, of which the monoterpene
camphor (Figure 5.14) is a major constituent. Feverfew may be taken as the fresh leaf, often eaten with bread in the form of
a sandwich to minimize the bitter taste, or it can be obtained in commercial dosage forms as tablets or capsules of the dried
powdered leaf. The parthenolide content of dried leaf deteriorates on storage, and many commercial preparations of feverfew
have been shown to contain little parthenolide, or to be well below the stated content. This may be a consequence of complexation
with plant thiols via Michael addition. Consumers of fresh leaf can be troubled by sore mouth or mouth ulcers, caused by the
sesquiterpenes. Parthenolide is also known to be capable of causing some allergic effects, e.g. contact dermatitis. The proposed
mechanism of action of parthenolide via alkylation of thiol groups in proteins is shown in Figure 5.35.




BIOSINTESI DEI TERPENI

Trattamento dell’emicrania

Tanacetum parthenium



BIOSINTESI DEI TERPENI: Partenolide meccanismo d’azione

transannular cyclization initiated R attack of sulfhydryl in nucleophilic attack of sulfhydryl
via protonated epoxide; compare N protein onto resultant onto o,B-unsaturated lactone:
formation of guaiyl cation, carbocation SR Michael reaction

Figure 5.31

sesquiterpene lactone
irreversibly bound to protein



BIOSINTESI DEI DITERPENI C20
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BIOSINTESI DEI DITERPENI: Tassolo (7axus brevifolia)
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BIOSINTESI DEI SESTERPENITERPENI C25
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BIOSINTESI DEI TRITERPENI C30
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BIOSINTESI DEGLI STEROIDI
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BIOSINTESI DEGLI STEROIDI: COLESTEROLO
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BIOSINTESI DEI TETRATERPENI C40
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BIOSINTESI DEI TETRATERPENI

prephytoene PP W-M 1,3-alkyl shift generates
new cyclopropane ring and l
H more favourable tertiary cation
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(E-phytoene in bacteria)
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lycopene

El: phytoene synthase E3: (-carotene desaturase
E2, E5: phytoene desaturase E4: carotene isomerase
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