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Alcoholic & phenolic  glycosides 

1- Salicin: 

Salicin is classified as: 

1- Alcoholic glycoside, as it contains free primary alcoholic group. 

2- A phenolic glycoside, as its aglycone is phenolic in nature. 

CH2OH

OGl

 

Salicin 

Properties of salicin 

1- Salicin is obtained from different species of Salix, the principle commercial source 

is Salix fragilis. 

 

Salix images 

2-Salicin is used for many years as a remedy in the treatment of fever and 

rheumatism.It is now used as an analgesic-antipyretic in case of periodic fever. It is 

better tolerated in the stomach than sodium salicylate, asprin and other antipyretics and 

anti-inflammatory agents, which have largely displaced in medical practice. 
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3. Salicin is hydrolyzed by the enzyme emulsin into saligenin (Salicyl alcohol) and 

glucose. 

4.Acid hydrolysis of salicin gives glucose and a phenolic ether called saliretin which 

is a condensation product of two molecules of saligenin. 

CH2OH

OGl

Enzyme

Acid

CH2OH

OH

Saligenin

+ Glucose

CH2OH

O

CH2OH

Saliretin

+ Glucose

 

5. Oxidation of saligenin gives salicylic acid and this accounts for the medicinal 

value of salicin. 

 

 

2. Arbutin 

1- Arbutin is a phenolic glycoside that occurs in bearberry leaves Arectostaphyllos 

uva ursi.  

2- When hydrolysed with acids or with emulsin it yields glucose and hydroquinone. 
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3- It is used as diuretic and also has bactericidal action. This activity is due to the 

hydroquinone given by hydrolysis.  

Uva ursi leaf contains also methylarbutin (the methyl ether of arbutin), that also 

contributes to the diuretic and urinary antiseptic action of the leave. 

OH

O-Gl

Arbutin

O-Gl

OCH3

Methylarbutin  

 

Biosynthesis of arbutin: 

Arbutin is biosynthesized from shikimic acid through cinnamic acid as follows: 

 



4 
 

     

Images of Uva ursi 

 

 

Aldehyde glycosides 

Glucovanillin (avenein): 

Glucovanillin is a glycosidal constituent of green vanilla pods (Vanilla tahitensis). 

The fruits of the plant (pods) are collected and carefully cured. To permit enzymatic 

action on the glycoside with the liberation of vanillin (the aglycone) which is the 

principal flavouring constituent of the pods. 

Vanillin  chemically is 4-hydroxy-3-methoxy-benzaldehyde & is widely used as a 

flavouring agent. It may be obtained from vanilla pod or prepared from the glycoside 

coniferin, lignin or from the phenolic volatile oil constituents eugenol. 

CHO

OCH3
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OCH3
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Glucovanillin                          Vanillin  
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Images of vanilla pods & trees 

Biosynthesis of vanillin: 

Vanillin is biosynthesized from shikimic acid via cinnamic acid 

 

 

Synthesis of vanillin: Vanillin is synthesized from several sources: 

1. From Coniferin and lignin 

OCH3

O-Gl

CH=CH-CH2OH

OCH3

CH=CH-CH2OH

OH

Coniferin                              Coniferyl alcohol

OCH3

OH

CHO

                                  Vanillin

Hydrolysis Oxidation
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2. From Eugenol 

OCH3

CH2-CH=CH2

OH

OCH3

OH

CH=CH-CH3

OCH3

OH

CHO

                                  Vanillin

OxidationKOH

Eugenol                                                       isoeugenol

 

The bulk of vanillin which is produced commercially is prepared from  lignin, 

which gives upon hydrolysis coniferyl alcohol. 

Lignin 
Hydrolysis

coniferyl alcohol 

Lignin is obtained in extremely large amounts as a byproduct of timber industry. 

The biosynthesis pathways of phenolic, aldehyde, & lactone glycosides could be 

summarized in the following scheme: 
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Lactone glycosides 

Lactone glycosides include the widely distributed coumarins which have the general 

formula:   

 

 In addition, several other useful drugs are classified under this heading. 

Coumarin: 

Is obtained from tonka beans which are the ripe seeds of coumarouna odorata 

F:Leguminoseae. It contains 1-3% coumarin, & it has been used as a flavoring agent, 

& also flavoring agent for tobacco. 

Coumarins chemically are lactones of orthohydroxy  cinnamic acid, colorless crystals 

with fragrant odor & a bitter aromatic taste. 

     

Images of tonka tree & seeds 

 

Santonin: 

Is a lactone glycoside obtained from the dried flower heads of Artemisia cina 

F:Compositae 
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Images of Artemisia 

Constituents: 

The drug contains 2-3% santonin, artemisin which is 8-hydroxy-santonin & volatile 

oil. 

Uses: as anthelmentic 
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Miscellaneous glycosides 

1. Gentisin: 

Is obtained from the dried rhizomes & roots of  Gentiana lutea F:Gentianaceae. It is a 

bitter glycoside. 

 

Uses: gentian is used as a bitter stomachic. 

2. Picrotoxin: 

Is obtained from fish berry, which is the dried fruit of Anamirta cocculus 

F:Menispermaceae. Picrotoxin is an oxygenated sesquiterpene. 

 

Picrotoxin  

Uses:  

Commonly used to stupefy fish, thus making it possible to catch them by hand. 

Picrotoxin is a central stimulant & is used as an antidote for barbiturates poisoning.  

3. Khellin:  

It is an aglycone of a glycoside obtained from the fruit of Ammi visnaga 

F:Umbellifarea. 
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Khellin  

     

Images of Ammi visnaga 

Uses: 

The plant was used by the natives for urethral spasm & renal colic. Khellin is a 

selective coronary vasodilator & bronchodilator & used in the treatment of coronary 

insufficiency, angina pectoris, & bronchial asthma. Usual dose: 50-100mg X 3 times 

daily im or iv. 

4. Psoralens: 

Are a photosensitizing furocoumarins that occur in a number of plant families 

including Umbellifareae, where they are a common cause of phototoxicity. Other 

families are Rutaceae  & Apiaceae. It is widely used in PUVA (= psoralen + UVA 

"long UV wave") treatment for psoriasis, eczema, vitiligo, andcutaneous T-cell 

http://en.wikipedia.org/wiki/PUVA
http://en.wikipedia.org/wiki/Psoriasis
http://en.wikipedia.org/wiki/Eczema
http://en.wikipedia.org/wiki/Vitiligo
http://en.wikipedia.org/wiki/Cutaneous_T-cell_lymphoma
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lymphoma. Many furocoumarins are extremely toxic to fish, and some are deposited in 

streams in Indonesia to catch fish. 

 

psoralen 

Methoxsalen, 8-methoxy-psoralen, or xanthotoxin a constituents of Ammi majus 

F:Umbellifarea (Apiaceae) is used to facilitate re pigmentation in idiopathic vitiligo 

(leudoderma) &for symptomatic control of sever disabling psoriasis. Methoxsalen 

may be applied topically or taken orally.  

 

Methoxsalen 

     

Images of Ammi majus 

Methoxsalen  marketed under the trade names Oxsoralen, Deltasoralen, Meladinine  

is a drug  also used to treat eczema,  and some cutaneous lymphomas in conjunction 

http://en.wikipedia.org/wiki/Cutaneous_T-cell_lymphoma
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Medication
http://en.wikipedia.org/wiki/Eczema
http://en.wikipedia.org/wiki/Lymphoma
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with exposing the skin to UVA light from lamps or sunlight. Methoxsalen modifies the 

way skin cells receive the UVA radiation, allegedly clearing up the disease. The 

dosage comes in 10 mg tablets, which are taken in the amount of 30 mg 75 minutes 

before a PUVA (psoralen + UVA) light treatment. Chemically, methoxsalen belongs to 

a class of organic natural molecules known as furanocoumarins. They consist of 

coumarin annulated with furan. 

Risk inherent in therapy with methoxsalen, including carcinogenesis, cataract 

development & degeneration of the skin, restrict its use to specialists. 

Trioxsalen (trisoralen) is a synthetic furocoumarin, is also available for use in the 

treatment of vitiligo.    

5. Bishydroxy coumarin or dicumarol: 

It was obtained originally from leaves & flowering tops of Melilotus officinalis 

F:Lamiaceae, but now it is prepared synthetically. 

 

Dicumarol  

Identified in 1940, dicoumarol became the prototype of the 4-

hydroxycoumarinderivative anticoagulant drug class. Dicoumarol itself, for a short 

time, was employed as a medicinal anticoagulant drug, but since the mid-1950s has 

been replaced by its simpler derivative warfarin, and other 4-hydroxycoumarin drugs. 

It is given orally, and it acts within two days. 

A number of synthetic analogs of dicumarol are also used in anticoagulant therapy, 

these include warfarin salts. 

http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/PUVA
http://en.wikipedia.org/wiki/Psoralen
http://en.wikipedia.org/wiki/Ultraviolet
http://en.wikipedia.org/wiki/Furanocoumarin
http://en.wikipedia.org/wiki/Coumarin
http://en.wikipedia.org/wiki/Annulate
http://en.wikipedia.org/wiki/Furan
http://en.wikipedia.org/wiki/4-hydroxycoumarin
http://en.wikipedia.org/wiki/4-hydroxycoumarin
http://en.wikipedia.org/wiki/Warfarin
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warfarin  

Coumarin derivatives are indirect-acting anticoagulants & used for prophylaxis & 

treatment of venous thrombosis & pulmonary embolism. They act in the liver by 

interfering with the action of vitamin K. Because the effects of coumarin derivatives 

are delayed, they are generally used for follow-up therapy after the effect of heparin 

therapy have been established.  

Warfarin (also known by the brand names Coumadin,  Jantoven,  Marevan, 

Uniwarfin) is an anticoagulant normally used in the prevention of thrombosis and 

thrombo embolism, the formation of blood clots in the blood vessels and their 

migration elsewhere in the body, respectively. Warfarin is commonly but incorrectly 

referred to as a blood thinner. It was initially introduced in 1948 as a 

pesticide against rats and mice, and is still used for this purpose. In the early 1950s, 

warfarin was found to be effective and relatively safe for preventing thrombosis and 

thromboembolism in many disorders. It was approved for use as a medication in 1954, 

and has remained popular ever since; warfarin is the most widely prescribed oral 

anticoagulant drug in North America. 

 

   

 

http://en.wikipedia.org/wiki/Anticoagulant
http://en.wikipedia.org/wiki/Prophylaxis
http://en.wikipedia.org/wiki/Thrombosis
http://en.wikipedia.org/wiki/Embolism
http://en.wikipedia.org/wiki/Pesticide
http://en.wikipedia.org/wiki/Rat
http://en.wikipedia.org/wiki/Mouse

