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Glycosides 
(Part 1)



Glycosides are non-reducing substances, which result from 
the establishment of a bond between a sugar
(Monosaccharide or Oligosacchaide) and a non-sugar
(aglyconeor genin)

Definition



According to the glycosidiclinkage, the following glycosides can 
be distinguished:
1- O-glycoside:
If this bond involves an alcoholic or phenolichydroxyl group of the aglycone
(such as the case of saponins, flavonoidsamong others)

2- N-glycoside: 
If the bond involves a nitrogen-containing function in the aglyconesuch as the 
case of nucleosides

Classification



3- C-glycoside: 
in which the saccharide-aglyconebond is established directly 

between two carbon atoms (For example aloinof aloe).

4- S-glycoside: 
the sulfur-containing analogues of O-glycoside, and known as 

glucosinolates.

Classification



According to the nature of the aglycone(chemical structure of the 
aglycone), glycosides may conveniently beclassified to the :
1- Steroidal glycosides
2- Antraquinoneglycosides
3- Flavonoidglycosides                     
4- Saponineglycosides
5- Thioglycosides (Sulphur gly.)       
6- Cyanogeniticglycosides
7- Phenolicglycosides
8- Alcoholic glycosides
9- Aldehydicglycosides

Classification



The physiological action of glycosides is intimately associated with and due to

the aglycone. 

Role of sugar: stabilization and solubility, modify pharmacodynamicproperties

of the aglycone.

Some of them affect the heart e.g. digitoxin.

Some are laxativee.g. sennosides.

Others are analgesicse.g. salicin.

some act against capillary fragility e.g. rutin, hesperidin.

Others are antiinfalmmatorye.g. glyccerhezin.

Pharmacological activity

Salix alba  ϝЊУЊЮϜϜР

Salicin



Functions of glycosides in the plant

Theyrepresentstoredfood reserve(sugarreserve).

Theyplayan important regulatingrolesin plants.

Theymay serveasmeansof detoxifyingmanysubstancesby

transformingthem to glycosides.

Someglycosideshavea role of defenseagainstthe invasionof

the tissues by microorganismssubsequent to wounding.

(manyaglyconesareantiseptic).



Steroidal Glycosides 

(Cardiac glycosides)



What are Steroidal Glycosides ???

Definition:
Cardiac glycosides are C23or C24 steroid derivatives which exert 

on the failing heart a slowing and strengthening effect. 

They constitute a well-defined and highly homogeneous group
from a structure, as well as pharmacological standpoint. 

Structure:
The structures are remarkably homogenous, and comprise a 
steroidal aglyconeof the (C23) cardenolideor of the (C24) 
bufadienolide, and a sugar moiety.



Structure of the aglycones:

- Have in common the classic, tetracyclic, steroidal nucleus.

- A, B, C, and D rings normally have a cis-trans-cisconfiguration

- All aglycones have two hydroxyl groups.

- Presence a bsubstituent (an unsaturated lactone)of at C-17.

- The size of the lactone ring distinguishes two groups of glycosides:

1- Cardenolideswith an a,b-unsaturated g-lactone(butenolide)

2- Bufadienolideswith a di-unsaturated d-lactone (pentadienolide)

OH

H
HO

O

A
B

C
D1

3 5

6

9

10

11

12

13

14

17
18

19

20

21

22

23

O
RCH3

CH3

H

H

15

16

R =

R =

O O

23

22

24
21

20
7

8
2

4

Cardenolide

Bufadienolide



Structure of the Sugar Moiety:

The majority of the saccharides found in cardiac glycosides are 

highly specific. They are:

1- 6-deoxyhexoses(such as L-rhamnose, D-fucose)

2- 6-deoxy-3-methylhexoses(such as L-thevetose, D-digitalose)

3- 2,6-dideoxyhexoses( such as D-digitoxose)

4- 2,6-dideoxy-3-methylhexoses(such as L-oleandrose, D-

cymarose)

5- Glucose may also be found in the glycosides

Note, that one hydroxyl group on a sugar can be acetylated.
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The presense of a certain number of structural elements is required for the 
activity:

1- The lacton ring 
- unsaturated lacton ring at C-17
- The lactonmust bein the bconfiguration

2- The configuration of the cycles
- The activity is maximized with the cis-trans-cis 

configuration. 
- The activity is diminished when the A and B rings 

are trans fused (uzarigenin)
- The C and D rings must becis fused.

3- The substituents
- The OH groups at C-3 and C-14 must bein the bconfiguration
- The inversion of the configuration at C-3 or at C-14 diminishes the activity, 

but 3- or 14-deoxy compounds are not completely inactive.

Structure-activity Relationships
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Cardenolides
They are the more common and are particularly in the Apocynaceae(e.g.
Adenium,Strophanthus)and Asclepiadaceae(e.g. Calotropis),but are alsofound
in some Liliaceae (e.g. Convallaria), Scrophulariaceae (e.g. Digitalis),
Ranunculaceae(e.g. AdonisandHelleborus)andin the MoraceaeandTiliaceae.

Bufadienolides
They occur in some Liliaceae (e.g. Urginea), in some Ranunculaceae(e.g.
Helleborus),andin sometoad venoms.

Distribution

Digitalis  sp. Strophanthussp.Urginia maritima



Adonis vernalis

Convaleriamajalis



Calotropisprocera Adenumobesum



Pharmacologicalproperties:
Thecardiaceffectsare:
1- Positiveinotropic effect.
- increasethe forceandspeedof contractionof the
heart.

2- Negativechronotropiceffect.
- decrease the heart rate by the affecting the
autonomicnervoussystem.

3- Negativedromotropic effect.
-decreasein the conductionvelocity at the atrium-
ventricle (A-V) junction and by an increasein the
refractoryperiodof the A-Vnode.

Therapeuticindications:
Cardiacglycosidesare indicatedfor:
1- cardiacinsufficiencywith low output
2- Supraventricularrhythm abnormalities: to slow

downor decreaseatrial fibrillation or flutter.

Pharmacological activities and Indications



Identification of cardiac glycosides

I- Colorreactionsof the Sugars.

1- Reactionwith a xanthydrol
(Xanthydrolin concentratrdaceticacid,developmentred color).
2- Keller-Kilani-Reaction
(conc. acetic acid containing two drops of 5% FeCl3 solution and

conc. H2SO4, bluecolor )

II- Colorreactionof the Aglycones
1- Baljet reaction (usespicricacidandyieldsanorangycolor)
2- Kedde reaction (3,5-dinitrobenzeoicacid and yields a reddish-

violet color)
3- Raymondreaction (m-dinitrobenzeneyieldsa bluecolor)



Drugs containing cardenolides

1- Digitalispurpurea
- Theconcentrationof cardenolidesin the leavesisabout0.2-0.5%
- Thechief cardenolidesof the leaf of D. purpureafall into three series

definedby the structureof their aglycone:

(Aglycone)

Sugar 

components

(attched at C-3)

Series A 

(Digitoxigenin)

Series B 

(Gitoxigenin)

Series E 

(Gitaloxigenin)

-Dx-Dx-Dx-Glu
Purpurea glycoside 

A

Purpurea glycoside 

B
Glucogitaloxin

-Dx-Dx-Dx Digitoxin Gitoxin Gitaloxin

-Dtl -Glu Gluco-odoroside H Digitalinum verum Glucoverodoxin

-Dtl Odoroside H Strospeside Verodoxin

Dx = Digitoxose,   Glu = Glucose,   Dtl = Digitalose
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Glycoside Aglycone Sugar moieties

Lanatoside A Digitoxigenin -Dx-Dx-Dx(Ac)-Glu

Lanatoside B Gitoxigenin -Dx-Dx-Dx(Ac)-Glu

LanatosideC Digoxigenin -Dx-Dx-Dx(Ac)-Glu

Digoxin Digoxigenin -Dx-Dx-Dx

Lanatoside D Diginatigenin -Dx-Dx-Dx(Ac)-Glu

Lanatoside E Gitalioxigenin -Dx-Dx-Dx(Ac)-Glu

2- Digitalis lanata

Dx = Digitoxose,   Glu = Glucose,
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3- Strophanthskombe
Theseedscontain7-10%cardenolides.
The principal glycosidesare K-strophanthoside,K-
strophanthin-bandcymarin, all basedon the genin
strophanthidin.
Theyare used intravenously in emergencyfor its
cardiaceffects.
It isabsorbedtoo poorlyto beusedorally.

4- Strophanthusgratus
The seeds contain 4-8 % of ouabain (g-

strophanthin).
This compound is very polar, practically not

absorbedorally.
It is a heart tonic with a rapid onset and short

durationof action.
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Bufo Bufo



Bufadienolides

Therapeuticallythey find littel use as cardioactivedrugs becauseof
their low therapeuticindexandtheir productionof side-effects.

1- Squill
Thebulbof the Urginia maritima containsup to 4 %bufadienolides.

The chief glycosidesof the white variety are glucoscillarenA,

scillarenA andproscillaridinA.

ProscillaridinA is active orally and is eliminated rapidly and is not

cumulative,therefore it issafeto use.

Thechiefglycosideof the red varietyis the scilliroside, whichgivesby

hydrolysisthe aglyconscillirosidineandglucose.

Thered squillisconsidereda rat poison.
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Anthraquinone glycosides
(Part 2)



Definition:
Theyderived from anthraceneand have a variabledegreeof oxidation (anthrones,
anthranols,anthraquinone).

Theyarea naturalgroupof purgativedrugs.

Distribution:
Liliaceae(aloe),Polygonaceae(rhubarbs),Rhamnaceae(buckthorn,
cascara),Leguminosae(senna).

Theyarefoundtoo in Rubiaceae,Ericaceae,Euphorbiaceae,
Scrophulariaceae.

What are Anthraquinones ?? 



Chemical Strcture and classification

1- The aglycones
A- Anthrones and anthranoles
They are isomeric (tautomeric forms) 
They designated by the term αreduced formsά

B- Anthraquinones
The oxidized form of Anthranols and anthrones.

C- Dianthrones
(derived from two anthrone molecules)
1- Homodianthron:composed of 2 identical anthrons.
2- Heterodianthron:composed of 2 differnt anthrons .
They form as a result of mild oxidation of the anthrone .
They have two chiral centres (at C-10 and C-10Ë)



2- The glycosides
In fresh plant occur glycosides of monomeric anthrones.
During desiccation, two transformation processes come to play:
1- Oxidation, which leads to anthraquinone glycosides
2- Dimerization, which yields glycosides of dianthrones.
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- The importent saccharidesare D-glucose,D-galactose,L-rhamnoseand in
rarecasesD-apiose.

- Thebond with the aglyconenormally involvesthe phenolic OH-gruop in 8-
position(in the caseof glucose),or in the 6-position(in the caseof rhamnose
andapiose).

- Theaglyconemaybe linkedto 2 sugars(e.g. glucofrangulinA)

- It is not rare for 1,8-dihydroxyanthronesto occurasC-glycosides, with the bond
forming between the C-1 of glucoseand the C-10 of the aglycone(aloin A
andB)
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Physico-chemical Properties

Anthraquinonesare colored, orange-red compounds,springly
solublein coldwaterandsolublein organicsolventsandalcohols.

Theglycosidesaresolublein waterandhydroalcoholicsolutions.

Treating the O-glycosides in acidic medium causes their
hydrolysis.

Cleavageof the C-C bond of C-glycosidescan only be obtained
in thepresenceof ferric chloride.



Chemical Characterization

1- Bornträgerreaction: (for aglycone)
- upon dissolvingthe anthraquinonederivativesin alkalineaqueous

medium(KOH), a red color, moreor lesspurplish,develops.
- onlypositivewith the free anthraquinoneforms.

2- Modified Bornträgerreaction (for glycosides)
Acidhydrolysisof the glycosideprior to addition of KOH

3- With magnesiumacetate
- specificto 1,8-dihydroxyanthraquinones.
- intense red color
- Likethe Bornträgerreaction,this reactionis positiveonly with the

oxidizedandfree forms.
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Pharmacological action

Pharmacologicalproperties:
Theyexerta moreor lessviolent laxativeactivity.
They affect intestinal motility (they increase peristalsis,
particularlyin the left colonandin the sigmoid).
Theyaffect the absorptionof water andelectrolytes.

Mechanismof the action:
Byinhibting the Na-KATPaseactivityof the enterocytes,they cause
aninhibition of water, sodiumandchlorideresorption.

Uses:
As laxative, they are used crude (as herb teas), or as galenicals
(powdersandextracts).



Main anthraquinone glycoside-containing drugs:

1- Senna

- leavesand fruits of Cassiasenna (C. acutifolia)
known as Alexandrian senna and of Cassia
angustifoliaknownasTinnevellysenna.

- Thedried drugcontains:
1- 3-4 % dianthrone glycosides(sennosidesA-D),

SennosidesA andBarethe majorcomponents

2- Tracesof free anthraquinonesandanthraquinone
glycosides
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2- Cascarabark (sacredbark):
- It is the bark of Rhamuns purshianus (Fam.
Rhamnaceae).
- Thedrugcontains6-9 %anthraquinoneglycosides.
- The chief constituents are O-glycosidesof C-
glycosides, namelycascarosidesA,B,CandD.
- Alsopresentasanthraquinoneand dianthroneO-
glycosides.
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Rhamunspurshianus



3- Aloes
Aloe is the concentrated juice from the transversely cut 
leaves of various Aloe-species(Fam. Liliaceae).
About 180 speciesof aloe are known, the drug is mainly 
obtained from the following:

1- Capevarietyfrom Aloe ferox (from South Africa and 
Kenya).  (dark-brown or greenish-brown glassy masses).

2- Curacao varietyfrom Aloe barbadensis(A. vera) (from 
West Indian Islands). (yellowish-brown to chocolate-
brown).

3- Socotrineand Zanzibarvarieties from Aloe perryi (no 
longer official).



Aloe ferox

Cape aloe



Aloe contains 15-40 % C-glydosides (aloe-
emodin-anthrone10-C-glucosides).

Thechiefconstituentisaloin (barbaloin), which
isa mixtureof aloin A andaloin B.
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Saponin glycosides
(Part 3)



Saponins

They are widely distrubuted glycosidic compounds which are 
characterized by: 
1- Their surface-active properties.
2- Their property of producing a frothing in aqueous solution. 
3- They have also haemolytic properties. 
4- Some havepiscicidal activity.

Classification:
The major classes of saponins can be considered:
1- Steroid glycosides(present mainly in the Monocotyledons).
2- Triterpene glycosides(present in the Dicotyledons) .
3- Steroidal alkaloid glycosides.



1- Steroidal saponins glycosides:

Skeletons with 27 C-atoms, we distinguish two types: 
1- Spirostane glycosides(16b,22:22,26-Diepoxy-cholestan) 
2- Furostane glycosides(16b,22-Epoxy-cholestan).
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2- Triterpene glycosides: (C30-derivatives)

The triterpenoid saponines may be classified into 2 groups:

1- Tetracyclic triterpenoid saponins (e.g. dammarane derivatives).

2- Pentacyclic trietrpenoid saponins.

The triterpenoid sapogenins that are by far the most common are in 
fact pentacycliccompounds

Chemical structure



Structure of the glycosides:

All classes have the existence of one or more sugar chains. 

The chains may be linear or branched. 

D-glucose, D-galactose, D-glucuronicacid, L-rhamnose, and D-fucoseare 

commonplace. 

Monodesmosidicsaponinshave a single sugar chain normally attached 

at carbon C-3. 

Bidesmosidicsaponinshave two sugar chains, usually with one

attached through C-3 and one attached through C-28 (in case of 

triterpenoid saponins) or at C-26 (in case of steroidal saponins).

Bidesmosidicsaponinsare easily transformed into monodesmosidic

saponinsby hydrolysis of the esterifiedsugar at C-28 or C-26.



The steroidal saponins are less widely distributedin nature than 
the pentacyclic triterpenoid type. 

The steroidal saponinsare found in many families, e.g.
Dioscoreaceae, Amaryllidaceae, Liliaceaeand Leguminosae.

The steroidal alkaloidsare found in Solanaceae, Buxaceae,  Liliaceae
and Apocynaceae.

The pentacyclic triterpenoid saponinsare rare in monocotyledons
but are abundant in many dicotyledonous families.

Distribution



1- Haemolysis
One of the properties of saponins, namely their ability to rupture
erythrocytes,has been for decadesas a detection and quantitation
method.

2- Froth test
Saponinsand drugs containingsaponinsgive persistent froth (foam)
whenshakenwith water.

3- Colorreactionand thin layer chromatography
Nocolor reactionisparticularlyspecificto thesecompounds.
- Liebermannfor steroidalsaponins.
- Reactionwith antimony trichloride, vanillin or Anisaldehydein the
presenceof sulfuricacid) canbe usedfor triterpenoid saponins.

Characterization and identification



Antibiotic activity against both bacteria and fungi, e.g. a-hederin

from ivy (Hederahelix).

Haemolyticproperties, which are attributed to the interaction 

with the sterols of the erythrocyte membrane that induces an 

increase in permeability and a loss of hemoglobin.

Anti-inflammatory and anti-rheumatic activity(Glycyrrhiza

galbra and Aesculushippocastanum).

Anti-exudativeactivity such as in Aesculushippocastanumand 

Glycyrrhizaglabra

Pharmacological activities and Indications



Anti-tussiveand expectorantactivity (Glycyrrhizagalbra, Polygala

senega, HederahelixandPrimulaveris)

Some saponins have been found to possessCNS-stimulating

activity andanti-fatigue action (saponinsfrom ginseng)

Stimulating action on the circulation (extract of Aesculus

hippocastanum)

A numberof plantswith spermicidalactivity havea longhistory of

useasanti-fertility agentsin indigenousmedicalsystems.

Pharmacological activities and Indications



Natural steroidal saponinsfor the production of pharmaceuticals

They are of great pharmaceuticalimportance becauseof their
relationship to compoundssuch as the sex hormones, cortisone,
diureticsteroidsandvitaminDandthe cardiacglycosides.

Some used as starting materials for the synthesis of these
compounds.

Diosgenin is suitable for the manufactureof oral contraceptives
and the sex hormones. It can also be used for corticosteroid
synthesis.

Hecogeninprovidesa practicalstartingmaterialfor the synthesisof
the corticosteroids.



Sourcesof Diosgenin:

Yams
Thedrugconsistsof thetuberousroots

of Dioscorea species

(Dioscoreaceae), such as D.

esculenta, D. alata and D. opposita.

Untile 1970 diosgenin isolated from

the Mexican Dioscoreawas the sole

source for steroidal contraceptive

manufacture.

Diosgenin occurs as dioscin, which

comprisestwo moleculesof rhamnose

andonemoleculeof glucose.
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Sources of hecogenin:
Agave, Sisal
Hecogeninis obtained commercially as the acetate form 
about 0.01% yield from sisal leaves (Agave sisalana, Fam. 
Amaryllidaceae).
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Chief triterpenoid saponins-containing drugs

1- Saponin-containing drugs as expectorant and anti-tussive

1- Liquorice
- rootsandstolonsof the Glycyrrhizaglabra (Fam. Leguminosae).
- It containsglycyrrhizin(a mixture of K- and Ca-saltsof glycyrrhizinic
acid). Glycyrrhizinic acid is the diglucopyranosiduronicacid of
glycyrrheticacid.
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Uses:
- flavoring agent, mild expectorant and as demulcent, and for the
treatment of rheumatoid arthritis, AddisonsËs disease and various
inflammatoryconditions.

- Glycyrrhizinic acid exhibits inhibiting of the ɲ4-5- -̡ reductase
activity, whichis responsiblefor the degradationof corticoids.





Saponin-containing drugs with anti-exudativeactivity

Seedsof Horsechestnut
seedsof Aesculushippocastanum(Fam. Hippocastanaceae).

10 % Triterpen saponins, referred to as Aescin, (a mixture of several
glycosidesderivedfrom 2 triterpenoid aglyconesfrom the olean-12-ene

seriesprotoaescigenineandbarringtogenolC).

The drug showed anti-inflammatory, anti-edema and anti-exudative
activity.

It is used to treat the symptomsof varicosesymptom complex(VSC)
suchaspains,heaviness,tensionin the legsandpruritus.
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Aescin- and Aesculusextract-containing drugs



Saponin-containing drugs as Adaptogens

Ginseng
Thedrug consistsof the dried roots of Panax

ginseng (Korean ginseng) or Panax

quinquefolium (American ginseng) Fam.

Araliaceae.

Ginsengcontains 2-4 % saponins. (about 20

glycosides of tetracyclic aglycones of the

dammarane-series(ginsenosides).

important types are: 

1- Trihydroxylatedtype (protopanaxadiol) 

2- Tetrahydroxylatedtype (protopanaxatriol).
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Uses:
- CNSstimulant(usedasadaptogen).
(increaseresistanceto fatigueandstressandimprovememory)
- usedfor the symptomatictreatment of functionalasthenia,for the
treatment of anemia, diabetes and sexual impotence and

conditions arisingfrom the onsetold age.
- improvesgeneralhealthandlackof concentration.



Panaxginseng Roots



Ginseng-containing drugs



Flavonoid glycosides 
(Part 4)



What are Flavonoids??



Flavane-derivatives

Chemically,they are2-phenylchromanderivatives.

Flavonoidsarevirtuallyuniversalplant pigments.

Theyare responsiblefor the color of flowers,fruits
andsometimesleaves.

They ensure tissue protection against the
damagingeffectsof UVradiation.



Classification

They fall into many classes depending on the degree of oxidation 

of the central pyranring:

1- Flavanones(4-Oxo-flavane) such as naringenin.

2- Flavones(4-Oxo-flav-2-ene) such as apigenin.

3- Flavonols(3-Hydroxy-4-Oxo-flav-2-ene) such as quercetin.

4- Flavanols(3-Hydroxyflavane, Catechine) such as (+)-catechine.

5- Flavandiols(3,4-dihydroxyflavane)Leukoanthocyanidine).

6- Flavylium-salts(Anthocyanidine) such as cyanidine.
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(4-Oxo-flavane) 4-Oxo-flav-2-ene 3-Hydroxy-4-Oxo-flav-2-ene

3-Hydroxyflavane (3,4-dihydroxyflavane)[Cyanidine]
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[naringenin] [apigenin] [quercetin]

[Leukoanthocyanidine]



Distribution 

Flavonoidsare commonin the plant kingdom,Bryophytes
(mossesandhepaticas),andin Pteridophytes.

Noflavonoidshavebeenfound in algae.

More than 3000of thesecompoundsare now known,with
nearly500aglycones.

They are abundant in the Polygonaceae, Rutaceae,
Rosaceae, Leguminosae, Umbelliferae, Lamiaceae and
Compositae.



Flavonoidglycosides

The sugarmoiety may be a mono-, di-, or trisaccharide, linear or

branched.

Monosaccharidesinclude D-glucose, D-glalctose or D-allose, L-

rhamnose, or D-glucuronicor D-galacturonicacid.

Theglycosidicbondmaybe establishedthroughanyof the phenolic

OH-groupon the aglycone(O-glycosides).

C-glycosidesare not rare, more than 300 are known, the bond is

establishedbetween the asymmetriccarbonon the sugarand the

C-6 or C-8 of the aglycone.



Identification and Characterization

with 5%AlCl3 in methanol(yellow-greenfluorescentspotsin UVlight)

with 1 % solution of diphenylboric acid-2-aminoethyl ester (Naturstoff
ReagentA) (red-brown color is formed).

with FeCl3, anisaldehyde-reagent: for phenols.

PachecoËs test for dihydroflavonols (with sodium acetate/acetic
anhydrid/ HCl) (Redcolor).

PewËs test for dihydroflavonols(with Zinc/HCl): deeppurple-red with
dihydroflavonolsandbrownishcolorFlavanonesandother flavonoids.

Shinodatest for flavanonesand dihydroflavonols(with Mg/HCl) Deep-
red or magentacolor isproduced.



Pharmacological and biological properties

Theydecreasecapillarypermeabilityand fragility

They are enzyme inhibitors such as lipooxygenase,
cyclooxygenase, histidine decarboxylase, hyaluronidase,
cAMPphosphodiesterase.

Many flavonoidsare antioxidants, becausethey react with
free radicals.

Therefore, they show anti-inflammatory, antiallergic,
hepatoprotectiveandantispasmodic.

They can decrease blood cholestrol, be diuretic,
antibacterialandantiviral.



Therapeutic uses 

Treatmentof the symptomsof venousand
lymphaticvesselinsufficiency(tirednessor
fullness in the legs, cramps, pains and
other dysfunctions,edemas)

Treatmentof circulatorydisturbances.

Treatmentof capillaryfragility disordersof
the skin (ecchymosis, petechiae) and of
mucosas(gingivalhemorrhage, epistaxis).

Treatment of dysfunctions linked to the
acuteattackof piles.

Metrorrhagia linked to intra-uterine
contraceptivedevices.



Chief flavonoidson the Market

1- Rutin

It is a flavonolglycoside. Chemically,it
is quercetin-3-O-(6-O-rhamnoside)
glucoside. [Quercetin-3-O-
rutinoside]

O

OHO

OH O

OH
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3

3´

4´

OH

Rutin

Glu Rham

It occursasyellowcrystals,solublein boilingwater andalcohol.

Rutin alone or in combinationwith other substancesis usedas
describedpreviously,particulalyto treat hemorrhageslinked to
diabetesandhypertension,andto treat the functionalsymptoms
of the acuteattack of piles.



2- Citroflavonoids(especially Hesperidin)

Theyareextractedfrom Pericarpsandpulbsof
Citrus fruits (F. Rutaceae) as Ca and Mg
derivatives.

Hesperidinis hesperitin-7-O-(6-O-rhamnoside)
glucoside, it occursup to 8 %in the pericarp.

Uses:

in the treatment of the leg symptoms of
chronic, functional and organic venous
insufficiency,

andasadjuvantor prophylacticwith vitamin C
for the treatment of common cold and
infections.
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3- Diosmin

It is a flavone glycoside found in
Buchu leaves (Barosma sp.) Fam.
Rutaceae

It occurs in pale yellow needles or
powder.

Acid hydrolysis of diosmin yields
diosmetin (aglycone) besides one
moleculeof rhamnoseandglucose.

ÅUses:

diureticanddiaphoreticeffect

also in the treatment of venous
disorders.

Diosmin

Rham

Glu

O  O

OH O
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Flavonoidcontaining drugs

1- White thorn herb
Thedrug consistsof the herb and sometimesof
the fruits of Crataegusmonogyna, C. laevigata
andof C. pentagyna(Fam. Rosaceae)
Thedrugcontains:
2 %flavonoids(0.7 %ashyperoside), other chief
constituentsare vitexin, rutoside, apigenin- and
luteolin-derivatives.
Up to 1 % oilgomericprocyanidines(4,8- or 4,6
dimeric, trimeric to hexamericflavan-3-ols).

Uses:
It is used in the treatment of cardiac insufficiency

(grade I-II to NYHA), in treatment of brady
arrhythmiaand to improve the circulationof the
coronaryartery.

C. monogyna



2- Maidenhair tree

Leavesof Ginkgobiloba (Fam. Ginkgoaceae)

found in Chinaand Japan,but alsocultivated
in Europe.

Thedrugcontains:

1- 0.4-2 % biflavonoids (amentoflavone,
bilobetin, andginkgtin)

2- 0.5-2 % flavonol glycosides. (quercetin and
kaempferol-derivatives)

3- 4-12%flavan-3-olsandproanthocyanidins

4- 0.02-0.2 % ginkgolides (complexes of
diterpenlactones)



Uses:

In the treatment of the symptoms of senile
cerebral insufficiency (vertigo, tinnitus and
hearingloss,lackof concentration).

In the treatment of the intermittent
claudicationandof RaynaudËsdisease.





Cyanogeneticglycosides
(Part 5)



What are cyanogeneticglycosides?? 

Cyanogenesisis the ability of certain living organisms,plants
in particular,to producehydrocyanicacid.

Definition:

Cyanogenic substances are always glycosides of a-
hydroxynitriles (cyanohydrines) commonly known as
cyanogenic(or cyanogenetic) glycosides.

Distribution:

The cyanogenetic glycosides are particularly found in
Rosaceae, Fabaceae, Poaceae, Araceae, Euphorbiaceaeand
Passifloraceae.



Chemical Structure



Physicochemical Properties

Theglycosidesare readilyhydrolyzed,at nearneutral pHs, by more

or lessspecificb-glucosidaseswhichreleasemonosaccharideanda

cyanohydrin (a cyano and a hydroxy group attached to the

samecarbonatomwith the formulaR2C(OH)CN).

Cyanohydrinis unstable and dissociatesto HCN and carbonyl

compound, either an aldehydeor ketone, this secondreaction is

catalyzedby a hydroxynitrile lyase.

In mildly acidic medium and at elevated temperatures, the

glycosidesare hydrolyzedaswith glucosidases, and at near neutral

pHs,the decompositionof the cyanohydrinisspontaneousandvery

rapid.



Chemical identification and detection

Cyanogeneticglycosidesare easy to detect with a strip of filter
paper impregnatedwith reagentsable to give a colored reaction
with the hydrocyanic acid released upon crushing the plant
material.

Important usedreagents:

1- picric acid/Na2CO3: sodiumpicrate (yellow, Guignardreagent) is
convertedto sodiumisopurpurate(brick-red),

2- freshly preparedsolution of guaiacumresin in absolutealcohol
and treated with very dilute coppersulfatesolution. Thetest paper
turnsblue with prussicacid(HCN).



Metabolism and Toxicity

Although hydrocyanicacid is a violent poison, it is important to
rememberthat oral intakeof cyanogenicdrugsdoesnot necessarily
causesevereintoxication.

Why??
1- Therangeof dangerousconcentrations(0.5-3.5 mg/kg)canonly be
achievedby massiveconsumptionof glycoside-rich plant parts.

2- The human organismis known to have the ability to fairly rapidly
detoxify cyanidesto thiocyanatesusinga thiosulfatesulfurtransferase,
the resultingthiocyanatesareeliminatedin urine (30-60mg/h).



Massive intoxication manifests itself by multiple symptoms that
result from the cytotoxicanoxia.

Why anoxia?????!!!!!!!!!!!!!!

Becauseof the combination of cyanide ions with cytochrome C
oxidase, the reoxidation of cytochrome C is interrupted and
molecularoxygencanno longerbe usedby the cell.

A changein respiratory rhythm is frequently observed,as well as
headaches,dizziness,andinebriation.

Next are consciousnessdisturbances, followed by a deepcomaand
respiratorydepression.

Metabolism and Toxicity



Treatment

If the dose is small enoughto not causerapid death, an
appropriatetreatment mustbeappliedexpeditiously:

1- stomachpumping

2- oxygentherapy

3- chelation of cyanide ions by hydroxycobalamin
infusion

4- stimulation of detoxification mechanisms (with
sodiumthiosulfate).



1- Bitter almond (Amygdaluscommunis, family Rosaceae)

ÅThe seeds contain 0.2-8 % amygdaline. 

Å It used to prepare almond water for the treatment of bronchi-

pulmonary conditions and as an aroma.

Drugs containing cyanogeneticglycosides



Prunuslaurocerasus
(Cherry laurel)

Linumusitattisimum
(Flaxseeds)

Trifolium repense
(White Clover)

Other Plants containing cyanogenicglycosides



Glucosinolates
(Part 5)


