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apigenin-7-O-arabonoside(1)
apigenin (2)
apigenin-7-0O-glucoside(3)

[4]

Marrubium
cylleneum

5,6,7,8,4’pentahydroxy flavone(4)
luteolin-7-O-glucoside(5)

quercetin (6)

kaempferol-3-O-glucoside (7)
kaempferol-3-O-B-D-rutinoside (8)
kaempferol-3-O-(6"-E-pCm)-glucoside (9)
apigenin-7-0O-(6""-E-pCm)-glucoside (10)

quercetin 3-0O-(6”-O-E-p-coumaroyl)-B-D-
glucopyranoside (11)

[8.4]

Marrubium
globosum

isorhamnetin 3-O-B-D-rutinoside (12)
quercetin3-O-B-rutinoside (13)
naringenin 7-O-B-D-glucoside (14)
kaempferol 3-O-f -D-rutinoside (8)
quercetin 3-O-B-D-glucoside
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apigenin 7-O-(3”-p-coumaryl)-glucoside
(16)

apigenin7-0O-glucoside (3)
kaempferol 3-O-glucoside(7)

[4]

Marrubium
peregrinum
L

Labdanein (17)
6-hydroxy-5,7,4’-trimethoxyflavone (18)
5,6,7,40-tetramethoxyflavone(19)

[4.9]
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5,7,4’-trimethylscutellarein (21)
Labdanein (17)
chrysoeriol 7-O-(3”, 6”-di-

O-E-p-coumaroyl)-p-D-glucopyranosid
(22)

Apigenin-7-0O-(3"-O-E-p-coumaroyl)-p-D-
glucopyranoside(23)

apigenin 7-0O-(3”,

6”-di-O-E-p-coumaroyl)-p-D-
glucopyranoside(24)

Isoquercitrin(25)

Isorhamnetin 3-O-B-D-rutinoside(12)
kaempferol-3-O-(6-E-pCm)-glucoside (9)
Quercetin 3-O-(6"-
acetyl)-p-D-glucopyranoside(26)
apigenin-7-0-(3”,6”-di-E-pCm)-

glucoside (27)

Chrysoeriol(28)

kaempferol 3-O- B -D-rutinoside (8)
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1 H OH H O- H H OH
arabinose
2 H OH H OH H H OH
3 H OH H O- H H OH
glucose
4 H OH OH OH OH H OH
5 H OH H O- OH OH OH
glucose
6 OH OH H OH H OH OH
7 O-glucose OH H OH H H OH
8 RutO- OH H OH H H OH
12 O- OH H OH H OCHjs OH
rutinoside
13 O- OH H OH H OH OH
rutinoside

15 O-glucose OH H OH H OH OH
17 H OH OH OCH3 H H OCHjs
18 H OCH3 OH OCHs H H OCHs
19 H OCHs OCHs OCHg H H OCHs
20 H OCHs OCHs OCHg H H OCHs
21 H OCHs OH OCHs H H OCHs
28 H OH H OH H OCHjs OH
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alysson L

6-acetyl-marrubenol(29)
Premarrubenol(30)
6-acetyl-premarrubenol (31)
Marrubiin(32)
Marrubenol(33)
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Marrubium
astracanicum

Marrubinone A (34)
Marrbinone B(35)
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Marrubium

Peregrinol

[4]
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catariifolium

(labd-13-ene-9,15-diol) (36)

Marrubium
cylleneum

Cyllenine A (37)
15-epicyllenine
A (38)
Marrubiin (32)

[4]

Marrubium
globosum

Marrubiglobosin (39)
Marrubiin (32)
marrubinone B(35)

(13R)-90,13a-epoxylabda-63
(19),16(15)-diol

Dilactone (40)
Deacetylvitexilactone (41)
marrulanic acid (42)
marrulibanoside (43)
15-epi-cyllenine A (38)
cyllenin A (37)
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Peregrinine(44)
marrubinone B (35)

90,13R-15,16-bisepoxy-15a-
hydroxy-3-

oxo-labdan-6p,19-olide (45)
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hydroxy-3-oxo-labdan-6[3,19-
olide (46)

velutine A (47)
15-epivelutineA (48)

[4]
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velutine B (49)
15-epivelutine B (50)
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Marrubium | Peregrinine (44) [4]
peregrinum L Peregrinol (36)
Marrubiin (32)
Premarrubiin (52)
epi-cyllenin A (38)
cyllenin A (37)

SN\ A
< CH>OH o

(32) (30) Ri= H; Rp= H
(31) R1= H; R,= acetyl
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(35)

CH,OH

N
\

H
(37)R:= OH; R= H
(38)R:= H; R,= OH
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H OH

H
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CH,

(40)

(45) R1=H; R,=OH (44)
(46) R1: OH, R2= H

(50) (47) Ri=0H; R=H
(48) Ri= H; R,= OH
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Marrubium alysson L | Alyssonoside (53) [4]
Acteoside (54)
Forsythoside B (55)
Leucosceptoside A (56)

Martynoside (57)
Aeucosceptoside B (58)
Marrubium globosum | Acteoside (54) [4]
Marrubium peregrinum | Acteoside (54) [4]
L

forsythoside B (55)

arenarioside(59)
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Ballotetroside (60)

Marrubium velutinum | Alyssonoside(53) [4,8]
Acteoside (54)

forsythoside B (55)
Leucosceptoside A (56)
Martynoside (57)
Echinacoside (61)
Lavandulifolioside (62)
stachysoside D (63)
Velutinoside | (64)
Velutinoside 11 (65)
Velutinoside 111 (66)
Velutinoside 1V(67)
6’-glucosyl-martynoside(68)
cistanoside F(69)

ORy

OR,
OR,

Rs0 N

HO

HO
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53 H CH; CH; Apiose H
54 H H H H
55 H H Apiose H
56 H CHs3 H H
57 H CHs CHs H H
58 H CHs CHs Glucose H
59 H H H | B-D-xylose H
60 H H H B-D- a-L-
Apiose |  Arabinose
61 H H H Glucose H
62 H H H H Apiose
63 H CH; CHs H Apiose
64 H H H Glucose Apiose
65 H H CHs3 Glucose Apiose
66 H CH3 CH3 Glucose Apiose
67 CHs H CHs H Apiose
68 H CHs CHs Glucose H

OH
o]
HO. ° o
AN o
HO
HO 0
HO
HO OH
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gl g3 &3

(O S s Al gl il i 5 Y aSIS 3 Lkl 4 gne LS jall o dne Jagla
J11] clall 4653 jnaall An0) 1 e A usall A 5 b e 5 Claaaly)

sl Guin A Lelilail opfialy sae (3 Apnln) g 315 5uSl dpaaS

Ll e sila g SIL Lelad 5 (31,591 phads jue M. astracanicum (2 <
caryophyllene oxide (35.8%) Ll oS 10 25 e Joani 4, jlal)
f -caryophyllene (13.1%) ,citronella (16.9%)

24 Juaid i 5l ) Ads e JA A0 sed) o) 3D () ) b oAl Al ja 8

a-humulene (33.7%) ,(23.4%)germacrene D l&ie LS o

spathulenol (6.8%) ,bicyclogermacrene (11.9%)

Jsman a3 il sell o) 330 2le kil Marrubuim bourgaei g s (8 *
B -caryophyllene (23.2%) Lin (e 2l 58 JSY) o 50 46 e
.[4] germacren D (10.3%) ,(Z)-P farnesene(13.5%)

:M. vulgare 4l [lassl) pali4-]

LS alh e o liels ML vulgare gbd ol e 4l 4l cilal s cy sl
&3 LS ye 54 4l (g ) Gan¥) S se (e paall e ol G on ol gl dpaa )
g 31 AALEN il i)l DAl g il (e dalida o) dad e Ladass

i jle oI el Ay

Qg 8 sl g KY) Ol L e SN
A5 (31 YL Clan @Al A o) chaa g bl culad jall Cuna el g8 §-4-1
.[5] M.vulgare

Apigenin (2), apigenin 7-O-glucosideo (3), apigenin 7-lactate (70),
vitexin (71),luteolin 7-O-B-D-glucoside (24), luteolin 7-lactate (72),
chrysoeriol(28), quercetin 3-O-a-L-rhamnosyl-glucoside (73),
isoquercitrin(25), luteolin (74).
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(70) R1= OH; R2= H; R3= O-lactate; Rs= H; Rs= H; Rg= OH
(72)R1= OH; R,= H; R3= O-lactate; Rs= H; Rs= OH; Rg= OH
(74)R;= OH; R,= H; R3=0H; R4= H; Rs= OH; R¢= OH

(73) (71)
AUl el 8l g1

Loa 5l s il 3 Jabdanes GladW JSE e il 55 e Ll & gl 8 (5 sing
,M. vulgare 4 e 1842 433 e Js) marrubiindead 5 <sLiES) o3 Cus daga
4] Y 5 daall 31 s¥) (8 dpbial ddiay L i Sl aal 55

, [S]marrubenol (33),vulgarol (75) ,pre-marrubiin (30) ,marrubiin (32)
11-Oxomarrubiin (77) [5] ,Deacetylforskolin (76) [12]

(75)
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(76)

2253 9 b Sl gl g

,ballotetroside (60) ,forsythoside B (55) ,Acteoside (54)
.acethylmarruboside (79) ,marruboside (78) ,arenarioside(59)

(+) (E)-caffeoyl-L-malic acid (80) [5]: sl s Jrid

(78) R1:H; R2: H; R3: H; R4: OH
(79) Ri= acetyl; R,= acetyl; R3= O-acetyl; Rs= O-acetyl
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COOH

HO \\\

0 COOCH

HO

(80)

1kl &g 3l g1

Caline & Al &g 3l padlainy flil) ¢ sl 5l e (s (e daell oy ]
u,‘o:\_uﬂ(ua.\ "c\ﬁ\eﬁc‘j\\‘};ﬂ‘gécc\ A éﬁjcm\uwyeﬂ.ﬂ\ d.LaLm
At )l LS e e de sana o Jgpeanll (1588 [12] Al s (s3ke sk
:M. vulgare < (laa) 55 S5V

4,8,12,16-Tetramethyl heptadecan-4-olid (16.97 %)
Germacrene D-4-ol (9.61 %), a-pinéne (9.37 %)
Phytol (4.87 %), Dehydrosabina ketone (4.12 %)
Piperitone (3.27 %), 6-Cadinene (3.13 %)
1-Octen-3-ol (2.35 %), Benzaldehyde (2.31 %) [5].

S e 44 Lo Gl 8 Al 400 sl ¢ 323 Jilad DDA (e 2015 sl A
DA )5 Y S e S 5 GCIMS a5 oY) 2y )

B-caryophyllene (32.19%), (E)-B- farnesene (11.39%)
a-pinéne (6.64%), 1,8-cineole(8.17%) [5].
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CH, C‘:Hs
D ey )
H,C ‘ H % \ / \
H,C CH,
B-bisabolene
d-amorphene
H,C ’ .CH,4 CJ:H3
H .
o ' X o CH, [
CH, H,C CH,
d-cadinene Limonene
H,C \
e | |
2 CH
H,C \\ (|:H3 { B
H,C CH,
E-B-farnesene < fenchene
Sabinene o-pinene e
H,
H,C < e CH CH CH, ﬁ CH3
H,C™ / ® I l i«
{ ~— “ CH, || H I H
H,C CH, CH (@)
B-caryophyllene Germacrene D Vulgarin
CH
[l { V 3;\OH H,C H\ ™, CH,
HO - 5 = ol §
H,C g | \ < 2 N
nd 7 om =/ gl
CH,
Isocaryophyllene

Marrubic acid

M. vulgared ¢t} cu 3l (e A guaiall s jal) Goand § 5 gua 12-] JSAI)
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ab&
Acides phénols 7 Cs-C1 Acide gallique O -OH
HO OH
CH
acétophénones 8 Cs-C> Gallacetophénone OH O
Ho:©/k
HO
Acide 8 Ce-C> Acide p- OH
hénylacétique
pheny q hydroxyphénylacétique m
0
HO
Acides 9 Cs-Cs Acide p- 0
hydroxycinamiq . /@/VLOH
Ues coumarique o
Coumarines 9 Ce-Cs Esculetine | Ho
X
Homo
Naphthoquinone 10 Cs-Cs Juglone O
| 1
OH O
Xanthones 13| Ce-Ci-Co Mangiferine °XOH,£>QO ~
HD- o C;H Q o
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Stilbénes 14 | Ce-Co-Cs Resveratrol A~ -
HDQ/‘V'EJ/
OH
Flavonoides 15| Cs-Cs-Cs Naringénine OH
HO@@U
OH O
lignanes 18 | (C6-C3); dibenzylbutane O CHs
CH3 O
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OoH O O
HO' O OHO
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s e
00 AI OHO:'\C:‘)*OH
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1y 538N 2-1-T
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Flavonols

Apigenin Flavones

Luteolin Quercetin Kaempferol

o] OH

o0,

Phloretin

HO

Genistein

Chalcones

OH ©
Hom ‘QHOOH

Chalconaringenin

Isoflavones

HO
OH OH
HO fe) O HO 0. O
HO N
/
OH
OH (o) A h . OH
S nthocyanins
Naringenin Flavonols Hesperetin Delphinidin 24 Cyanidin

[16]l i o308 Calidial Lpadadd) JSlagdl :2-T Sl
1l gAY (g gaall plikaY) 3-2-1-T]

oe @b 4-coumaroyl coenzyme A i« J) Gpand (A Gl 5383081 aaiial andiy
JSEE 5 C ASNN 4y 5 ,S) Alulull gB dalal) JSiy oAl cliaall aea 3y 5k
CoA — Malonyl ge Slas 5 30 IS (e (A) A8l

Jpan o 4ia o3l Al 5 Chalcone osSILEl g ale d)m;eigqy}é)édjig;
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CARBOHYDRATES
1 Shikimate
Acetyl-CoA o o Arozono'o
" " " Phenylal
'
CoAS I HO. J HO J
o o

4—-Coumaroyl-CoA 4-Coumorate Cinnamate

3 Malonyl-CoA T

lz

HO.
OoH Le] OH o
Genistein Neringenin Apigenin
HO
OoH L=
Pterocarpons Dihydrokaempferol Kaempferol

Leucopelargonidin Afzelechin
s L |
: !

OoH ©/Oﬂ
s . -
+
@ =
OoH

o
Pelargonidin

o+
Propelargonidin B-3

Pelaorgonidin 3-glucoside

18 e sl Cilidal (g gual) g Ukaua¥) ;3] Jeai
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?5'-}'& |

NON-FLAVONOID PRECURSORS

Acetyl-CoA carboxylase

Phenylalanine ammonialyase

Cinnamate 4-hydroxylase

4-Coumarate: CoA ligase

Flavonoid classes

Chalcone synthase

Chalcone isomerase

2-Hydroxyisoflavone synthase

Flavone systhase

(2S)-Flavanone 3-hydroxylase

Flavone synthase

Dihydroflavonol 4-reductase

Flavan-3, 4-cis-diol 4-reductase

©O©| O N o O B~ W DN

Anthocyanidin /flavonol 3-0-glucosyl transferase

[18] <o 858l (5 gaad) plikaa¥) A ALaal) ey 3Y) 1 2-TTd sand
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SUMMARY

Marrubium vulgare L is a medicinal plant with many important therapeutic characteristics
and known for its effectiveness from the past for its extensive use. Many studies have been
conducted to demonstrate its effectiveness in the chemical and biological fields, the
pharmaceutical industries of antioxidant and antimacrobial drugs. This research is about
studying and identifying the secondary metabolic products contained in this plant and such
antioxidants, and it is reduced to a more comprehensive theory study because of the
absence of the practical part.

Keywords: Marrubium vulgare, flavonoids, diterpenes, essential oils, antioxidant activity.

RESUME

Marrubium vulgare L est une plante médicinale aux propriétés curatives multiples et
importantes qui est connue par son efficacité depuis I'antiquité pour son large usage. De
nombreuses études ont été menées pour prouver son efficacité dans les domaines chimique
et biologique, les industries pharmaceutiques des médicaments antioxydants et
antimicrobiens. Cette recherche concernait I'étude et I'identification des produits
métabolites secondaires contenus dans cette plante ainsi que les antioxydants, et elle est
réduite a une étude théorique plus large en raison de I'absence du coté pratique.

Mots clés: Marrubium vulgare, flavonoide, diterpénes, huiles essentielles, activité
antioxydante.
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