Terpenoids
and Steroids
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Biogenetic Generalities

* Terpenoids and Steroids constitute the
largest known group of plant secondary
metabolites. xS Glan g jiudl g Glan iy il JSI
43 Ul Alall Clliiuall Gle sens

* The majority of terpenes are specific to the
vegetable kingdom. 4kl 3 jee Sl 5l adasxg
4l
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Biogenetic Generalities

* Terpenes are also occur in animals:
sesguiterpenoid insect pheromones and

juvenil hormones, diterpenes
organisms ( Coelenterates, S

of marine
pongiae).
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Classification of Terpenes

Class Number of carbon atoms
Monoterpene 10 C
Sesquiterpene 15 C

Diterpene 20 C

Sesterpene 25 C

Triterpene 30 C

Tetraterpene 40 C
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Origin of terpenes
iy i) L
The precursors for the chief classes of
terpenes are formed by <l jll Axglls (<5
() il e A )l
Reactions catalyzed by enzymes, and

are phosphoric esters of (C5)n alcohols

Lsite Jeld e 2 jind) Ay i i) Y pa Sl U<
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Origin of terpenes

1. With first unit in the series being J Jf
Clis 8 5 Jill Jile (glall s ASEL Clas
dimethylallyl pyrophosphate (DMAPP):

2. Geranyl pyrophosphate (GPP), precursor
of C10 monoterpenes s,x Jul juall &5 (a5
Oosill bl o oS3 bl amy (52l i b

3. Farnesyl pyrophospate (FPP), precursor

of C15 sesquiterpenes sz Ji s )Wl saxy s
Cauai g Cpill lalal (&8 Galial 22y (A1) Cilins 8
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Origin of terpenes

4. Geranylgeranyl pyrophosphate (GGPP),
precursor of C20 diterpenes

5SS ulnd gy (3 i g8 5 Sl s Jlpanll g o

5. Geranylfarnesyl pyrophosphate (GFPP),
precursor of C25 sesterterpenes

Sl Al day al) Slans 68 5 5 o 5l dl el s
Gl Caal
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Formation of C30 triterpenes (and steroides) and
C40 carotenes
Smoall el g oyl L IS

4. The formation of C30 triterpenes (and
iIndirectly of steroides) and of C40 carotenes
does not completely escape the rule: J<&s
sacall e Al Jid A Y il Slae by 5 G il AL

« they arise from squalene and phytoene, (from
the reductive coupling of two FPP units
(2XC15=C30), and of two GGPP units (2X
C20=C40)) o= oadull (i giall 5 cpll Sl (e Wi L)
Jso s g8 5y (pla) delis) Jojo )l Jaa 5 bl )|
(Sl Sl g8 9y Jail jus Jil s Sas g
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2 X GGPP ——— cis-Phytoene

* MVA = Mevalonic acid ; IPP = isopentenylpyrophosphate ; DMAPP = dimethylallylpyrophosphate ;
FPP = famesylpyrophosphate ; GPP = geranylpyrophosphate ; GGPP = geranylgeranylpyrophosphate.
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SY gy (A5
Polyprenols

In the case of polyprenols (rubber and related
compounds), the addition of C5 units takes place
a great number of times. Ji) &Y sy Jsdl Al
duled s g ALzl Chasy (A8l 13 (5 AN Al gall g Jallaall

Sl all e e 23my 50 S
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irregular” monoterpenes

* In a few cases, the isoprene rule does not seem
to be followed: “irregular’” monoterpenes (e. g.,
pyrethric acid, santolinatriene) arise from the
coupling of two DMAPP units, by a mechanism
similar to the one which leads to triterpenes and
carotenes. & (2 s ¥ sacld Ll S Y OV (s 4
e Ol cbalal edi S je JSET adie (5 gall g lilaal)
S ) (Cpme i) sl 5 el il (e 1Uhe) Al
Al dgaliia Al i 5 Jlll Jiie (52 (e iias 5 Saily

Ol cilbely ) 5 LI JSAS e st Al

13 Phyto. 2014 Prof Dr. Isam agha



14

diversity of natural terpenoids
Aaydall Cilad giy Hall & 638

Regular monoterpens (essential olls,

oleoresins, iridioids) ¢ Al clalal Jas
M.m)\ L_i\_\.u\JJ\ cojw\ uy)j\ uﬁ ).u.\.uj) M.AU:J\
(Q\Lﬁym}}“

Irregular monoterpenes (pyrethrins) Js
Lalaill e il cbolal

Sesquiterpenes (essential olls,
sesquiterpenoid Iactones) Clalal JSs
L_\\AJAS)&j\cOJ\AM\L_\yJ\ odﬁj.d\)u..g‘)..pumﬁj
(Gl Caai g il
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diversity of natural terpenoids
Aaydall Cilad giy Hall & 638

4. Diterpens ool <lils JSis

5. Triterpenes and steroids (saponins,
cardiac glycosides, phytosterols,
modified triterpens) sl Gladh Juis
¢daalal) iy § sSalall el pliall ¢ calayt gyl

6. Carotenes <lis 5 K1) Jis

7. Polyisoprenes ¢z s (Al JSis
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Reactions of Existence of all
terpenes and steroid
il ¢ i) g Caland gin il A g g e A g gl Ile L)

 There are three fundamental reaction
seguences which account for existence
of all terpenes and steroids : &30 ax o
Calad gin yil) A ga g e A g e daludid Ol 18
Sl g el

1. Formation of the reactive C5 units from
acetate, via mevalonate; dlxé Cilas ¢ JS&
Sl e ) lie ) (s S Cl Y Al (e A S
b glLall
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Reactions of Existence of all
terpenes and steroid

2. Head-to-tall coupling of isoprene units
Involved Iin the formation of mono- sesqui-,
di, sester-, and polyterpenes Ju) I ol bl
(Ol lalal e JS IS5 0 a5 30Y) ol g oy
Cial g Ol ¢ il LAl ¢y il Cacal o Cibalal
Y g (sl ¢ il
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Reactions of Existence of all
terpenes and steroid
il ¢ i) g Caland gin il A g g e A g gl Ile L)
 Tall- to- tail coupling of C15 and C20 units,
leading to the precursors of triterpenes
(squalene) and carotenes (phytoene).
o ool e IS Glas g g By )y bl
GG dxglls JSEH Cildis 8 5 5 Jail e Jail sl
(O siall) Gl o HSI) g (o) sSal) il
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